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INTRODUCTION 




Section L GENERAL 


1“1. Scope 

This manual is for your use in maintaining^ the 
Hanson Model H466A, wlicel mounted, o-ton. 
DED, rou^di terrain crane. 

1-2. iM a in Sc nance Forms and Records 
Maintenance forms and records that you are 
required to use are explained in I'M 38-750. 

1-3. Reporting (jf Errors 

You can improve this manual by calling attention 
to errors and by recommending improvements, 
using DA Form 2028 (Recommended Changes (o 
PuhlicationsI or by a letter, and mail direct to 


Commander, U. S. Army Troop Support Com- 
mand, ATTN: AMSTS-MPP. 4300 Gcjodfellow 
Boule\ ard. St. Louis, Mo. 631 20. A reply ill be 
furnished directly to you. 

1-4. Destruction of Army Material to 
Eiu‘Bny Esc 

l^rocediires for the destruction of Army material to 
prevent enemy use are explained in I'M 750-244-3. 

1-5. Adm inistrative Storxjge 

Administrative storage [)ro<-(M]ures are explained in 
TM 740-00-1. 


Section U. DESCRIPTION AND DATA 


1-6. Description 

The Hanson Mod (4 H446A Crane is a 5 ton, dii*.sel 
engine driven, wheeled carrier mounted unit, and is 
eq\iipped with a telescoping boom that may be 
eejuipped with a manually installed boom extension 
unit. I'he crane is designed to ford str<'a§ns to a 
maximum depth of 36 indues without affecting its 
operational capabilities. The maintenance 
paragraphs of this manual contain ilelailed 
descriptions of its com poiu'ii ts. 

NOI'K 

An anchoring locattMl on (li<‘ hootii is lo he 

used as a nuenis of aiudioriniL: the b<K)in assembly 
wlu^n romoviim and tiandlinjj; <‘rane super- 

si ruclnr<e 

1-7, I'ahiilatcd Data 

H. Identification and Instruction Plates. I’he 
crane has 17 major identification, instruction and 
caution plates. Refer to TM 5-3810-290-12 for 
information related to these plates. 
b. Tabulated Data. 

\ I ) Engine. 


Manufacturer Detroit Diesel En^rine Div., 

GMC 

Type Diesel, Series 6V-S3 

Model 5().>7-,S240 

bore 3.875 inches 

Stroke 4.5 inches 


injr( •tor lyp«‘ Sr)t) 

Find DF-2, Kejrular Grade 

DF-I, VX' inter (;rad»‘ 
DF-A, Arl)F-A, Aretie 
i f ra<le 


I'olal displa<*<‘uu'n I 

^ ioiu pression rat i<» 

I\<i. of cyl iiulers . 

(M»veriH*d S[>ee(l 

Kolaliiui (at flywheel 

end) 

Fooling 

12) Air comp res s o r . 

Man u fa»‘turer 

M.alel 

Pressure 

(iapaeity 

(3) h yd nut lie 

M an ufaetii rer 

Model 


M euhie itu hes 

!7: ! 

11 

2800 rpm MAXIMUM 

CCW 

ld(]uid 

l?endlx-Wesdn|[jlhouse 

TLI-Ffd) 500 
105 |>si (max.) 

12 cfir. 

Steering. 

Vickers, Inc. 

V20!-' 


(!af)acity 

i6‘essiir(‘ 

(4) Pump, crane 

Mamifaeturer 

.Model 

Shaft end pump: 

Capacity 

Pressure 

Cover end : 

Capacity 

Pressure 


8 (;p.M 

. . . . 1750 PSi 

hydraulic system. 
... Vieker.s, Inc, 

. . . . 3525V 25 A 17 

25 GPM 

2000 PSI 

. 17 GPM 

2000 PSI 


\\U' cSiffemnia! N */' quart leachl 

I* uol lasuks jralloiis (ea<‘li> ^ (p<*iir r^Mliirlic^n «*as«'. 

KnirijK' «Tank<‘ase 18 quarts \'2'2 qt. with filter snvsuj: 

_ ^‘S^anfre) 

Coolant systeni T jrallons ^ I q preformed 

Crane tank . . .' oO jrallons 

Transmission H ‘/i jiallons 

Transfer ease qjjarts C. Nui, Boii^ & 

Planetar)- housinir - quarts leaehl provides data OH 


Table TL Special nuL bolt, and stud torque 

Application 


End plate bolt 
Air box cover 

Main bearing bolt (assemblyl 
Exhaust manifold outlet flange nut 
Oil pan bolts 
Lifter bracket bolts 

Blower drive coupling to gear hub bolt 
Camshaft intermediate bearing lockscrew 
Accessory drive to gear bolt 
Camshaft nut 
Blower drive gear hub nut 
Idler gear hub and spacer bolts 
Idler gear hub and spacer bolts 
Tachometer drive cover bolts 
Fuel pipe nut 
Rocker arm bracket bolt 
Exhaust manifold nuts 
Injector clamp stud 
Exhaust manifold stud 
Crankshaft front cover 
Crankshaft front cover 
Connecting rod nut-castellated 
Crankshaft end bolt 
Flywheel bolts 
Flywheel hsg bolts 
Flywheel hsg bolts 
Camshaft end bearing bolt 


NOTE. Torque values are listed in the assembly, repair, and installation instructions for the n 


d. Wiring. Refer to TM 5-3810-290-12 for 


Section L REPAIR PARTS^ SPECIAL Tf 


2-lo Special T'ools and Eq^ipmeiml 

Special tools and equipment required to perform 

direct and general support and depot maintenance 


on the crane are si 
are listed in table 
and are listed in 





SAME THREAD AS WHEEL NUT, 
APPROXIMATELY 3 5/16-12 IN. 
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Table 2-}. Special Tools and Equipment 


Item 

Reference 


— 

Figure 

Paragraph 


Seal pilot 

2-1 A 

4-1 ! 

Install n 

Seal driver 

2-1 H 


Install s< 

Sea! driver 

2- 1C 


Install s< 

Sea! driver 

Wheel seal 

2-1 C 

:ui 1 

Install s< 

Pilot 


4-i: 

I 

' flydranli 


2-2. Maintenance Repair Parts and special io( 

Repair parts and equipment are listed and general suppoi* 
illustrated in TM 5-381 0-290-34P : the repair parts 

Section II. TROUBLESHOOT! 


2-3. Genera! 

This section contains troubleshooting information 
for locating and correcting most of the troubles 
which may develop in the crane. 

2-4. Troubleshooting Chart 

a. In table 2-2, each malfunction for an in- 
dividual component, unit, or system is followed by 
a list of tests or inspections which will help you to 


determine prob 
take. You sho 
and corrective 
b. This man 
may occur, n 
corrective actio 
not corrected 1 
your supervisoi 


Table 2-2. Troubleshooting 


MALFUNCTION 

TEST OR INSPECTION 

CORRECTIVE ACTION 


SUPERSTRUCTURE 


Table 2 ■‘2. Troubleshooting — Continued 


MALKUNCTION 

TKST OH INSPECTION 

COHRECIiVE' ACTION 

3. BOOM HO!ST OPERATES SLUGGISHLY 

Step I. Check for low hydraulic pressure. 

C’ean tank, filters, and lines (para 6-81. Repair or replace defective 
Step 2. Check for defective boom hoist cylinder. 

Repair or replace a defective boom hoist cylinder (para 8-5). 

Step Check for defective rotary seal unit. 

Repair or replace defective rotary seal unit 1 para 3-13 ). 

Step 4. Check for defective multi-unit control valve. 

Repairer replace defective multi-unit control valve (para 3-19). 

4. BOOM EXTENSION OPERATES SLUGGISHLY 

Stei> L Check for low hydraulic pressure. 

Clean tank, filters, and lines Ipara 6-B). Repair or replace defective 
Step 2. Defective boom extension cylinder. 

Repair or replace defective boom extension cylinder (para 3-4). 
Step 3. Inspect for excessively worn wear shoes. 

Replace worn wear shoes I para 3-61. 

Step 4. Check for defective multi-unit control valve. 

Repair or replace defective multi-unit control valve (para 3-19). 
Step 5, Ciieck adjustment of eccentric roSlc'r. 

Adjust eccentric roller as required ITM 5-3810-390-12) 

5. MULTI-SECTION VALVES MALFUNCTIONING 

Step I . Check for sticky or slu^^ish valve spool action. 

Kepla{‘e a defective valve as.sem bly (TM 5-38 1 0-290- 1 2 1 Loosen v 
shim body to relieve strain (TM 5-3810-290-121. 

Sle|) 2. Chei'k ('ontroi linkage Lm binding. 

Eliminate any control linkage binding (I'M .5-3810-290-1 21 

STEERING 

HYDUAULIC Sl'KEKING SYSTEM SLUCJGISH OK INOPERATIVE. 

.Step I. Check for low hydraulic pres.sure. 

Clean filter and lines (para (►-8L Repair oj- replace defec'tive eniu 
(para 4-1 Tl. 

Step 2. Check for defective p<nver steer control valve. 

s ft • _ I _ _ /r _ . B ! I ... r a 
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Table 2-2. Troubleshooting — Contin 

MALFUNCTION 

TEST 'OR Inspection 

CORRECTIVE ACTION 


TRANSMISSION 

1. TRANSMISSION OVERHEATS 

Check for low clutch pressure (slipping clutches). 

See paragraph 2 below. 

1. TRANSMISSION HAS LOW CLUTCH PRESSURE 

Step 1 . Check for control valve stuck in open position or defective. 

Clean, repair, and / or replace defective control valve (para 5 
Step 2. Inspect solenoid valve for leaking seals. 

Repair or replace defective solenoid valve (para 5-3). 

3. TRANSMISSION OIL PRESSURE LOW 

Step 1. Check for low clutch pressure (slipping clutches). 

See paragraph 2 above. 

Step 2. Check pump suction tube for clogged screen. 

Clean or replace clogged screen (para 5-4). 

4. TRANSMISSION PERFORMS POORLY 
Check for too low engine speed. 

NOTE 

The torque converter absorbs and transmits power in propor 
speed- The converter is carefully matched at the rated sp< 
machine is brought to stall, the engine speed should be 245!) I 
full converter stall usually indicates that engine and converter 
paragraphs under ENGINE. 

5. TRANSMISSION HAS LOW LUBRICATION OIL PRESSURE 

Inspect for defective control valve. 

Clean . repair, or replace defective control valve 5fi>ara 5-5). 

h. TRANSMISSION HAS NO OIL PRESSURE 

Step L Check pump suction tube for clogged sc^reen. 

Clean or replace clogged screen <para 5-4). 


Table 2-2. Troubleshooting — Continued 


MALFl’NCTION 

TKST OR INSPECTION 

CORRECTIVE ACTION 


Step 3. Check, for defec tive fyel pump. 

Repair or replac‘e defective fuel pump Ipara 4-231. 

Step 4. CJnec'k injeetor c-ontrol racks for being; out of ful! Cue! position. 

Acijisst injector fuel control racks to correct position (para 4-671. 
Step .7. (Riec‘k for improperly adjusted governor. 

Adjust governor tpara 4-321. 


2. ENGINE HARD TO START 


Step I , 
Step 2. 
Ste}i 3. 
Step -1. 
Slef> .7. 
Step 6. 
Steji 7. 


('!iec*k for !)urnt or sticking exhaust valves. 

(ilean and / or replace defective exiiaust valves (para 4-3dL 
Check for broken c'ompression rings. 

iieplace broken compression rings (para 4-76 L 
Inspect for leaking cylinder head gasket. 

Replace defective cylinder liead gasket (para 4-37 L 
Chec'k for incorrect exhaust valve clearance adjiistnient. 

If nec'essary. adju.st exhau.st valves (para 4-671. 

Inspect for dirty or defective injectors. 

Clean and/or repair defective injectors (para 4-40L 
in.spect blower for improper functioning. 

Replace or repair defective blower (para 4-301. 

Ciheck non-functioning air inlet valve. 

Replace or repair defective air inlet assembly (para 4-28 L 


3. ENGINE 
Step 1 . 

Step 2. 

Step 3. 

Step 'I-. 

.Step 7. 

Step 6. 

Step 7. 


STOPS SUDDENLY 

(du*ck for inoperative fuel pump. 

IT^pair or replace defective fuel pump (para 4-23 / 

Gheck ^^pr blocked air intake. 

Repair defective air inlet system (jtara 4-26, 4-27, 4-281. 

Clie(‘k for meeha.nical faihire. 

See paragraph 4 below. 

(dieck for knv oil pressure. 

Repair or replace defective oil pumf) (f;-ara 4-74 L 
(iheck f<jr low fuel pressure. 

Repair or r<‘place defective fuel pump (para 4-23 L 
('.heck for high engine temperature. 

Repair a defective radiator (para 4-41. 

(iheck for defective variable speed governor. 

Heoair or reolaee a defective variable soeed a’overnor Inara 4-32). 
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Table 2-2. Troubleshooting — Continuer 

y 

MALFl'NCTION 

TKST OH INSPECTION 

CORRECTIVE ACTION 

Step II. Cheek criinkj^haft for excessive end ctearanc'C. 

If crankshaft has excessive end clearance, replace thrust washe 
Step 12. Check for loose flywheel. 

Ti^diten loose flywheel niountin^ capscrews I para 4-43 L 

.3. KNGLNE MISSES OR RL'NS ERRATICALLY 

Step I. Check for improperly adjusted injector control tube. 

If necessary, adjust injector control tube (para 4-6 TL 
Step 2. Check for out-of-time fuel injectors. 

Time the fuel injectors (para 4-661. 

Step .3. Check for faulty fuel injectors. 

Repairer replace faulty fuel injectors (para 4-40). 

Step 4. Check for low cylinder compression due to damaged liners, brol 
rings. 

Replace defective pistons, rings, (para 4- .38) and liners (para 4 
Step 5. Check for burned or sticking exhaust valves. 

Replace defective exhaust valves and seats (para 4-38). 

ENGINE LACKS POWER 

Step I. Check for improperly adjusted injector control tube. 

If necessary, adjust injector control tube. 

Step 2. Check for out-of-time fuel injectors. 

If necessary . correctly time fuel injectors (para 4-66). 

Step 3. Check for faulty fuel injectors. 

Repair or replace faulty fuel injectors (para 4-40 ). 

Step 4. Check for low cylinder compression due to damaged liners, brol 
rings. 

Replace defective pistons, rings and liners (para 4-56). 

Step 5. Check for burned or sticking exhaust valves. 

Replace defective exhaust valves and seats (para 4-38). 

Step 6. Check for faulty fuel pump. 

Repair or replace a faulty fuel pump (para '"-231. 

Step 7. Check for clogged cylinder liner air inlet parts. 

If necessary, clean clogged inlet parts (para 4-58). 

7. ENGINE EXHAUST SMOKY 

Step 1. Check for improper fuel injector timing. 

If necessary, correctly time fuel injectors (para 4-66). 



Table 2-2. Troubleshooting — Continued 


MALFUNCTION 

TEST OR INSPECTION 

CORRECTIVE ACTION 

9. ENGINE 

HAS LOW OR NO OIL PRESSURE 

Step I . 

Check for worn connecting rod bearings, crankshaft, or main bearings. 
Replace defective connecting rod bearings (para 4-57) crankshafi 

and 4-601. 

Step 2. 

Check oil pnmp for sticking regulator valve. 

If necessary, clean, repair, or replace the regulator valve (para 4-5i 

Step 3. 

Check oil pump for clogged screen. 

If necessary, clean oil pump screen (para 4-42). 

Step 4. 

Check for defective oil pump. 

Repair or replace a defective oil pump (para 4-54). 

Step 5, 

Check for lubricating oil diluted with fuel oil. 

If necessary, replace injector preformed packing (para 4-40). 


!0, ENGINE OIL CONSUMPTION HIGH 


Step 

1 . 

Check for defective oil pan gasket. 

Replace defective gasket (para 4-41). 

Step 


Check for defective crankshaft oil seal. 

Replace defective crankshaft oil seal (paras 4-44 and 4-53 ). 

Step 

:l 

Check for defective blower oil seal. 

Replace defective oil sea! (para 4-30). 

Step 

4. 

Check for leaking cylinder block end plate gaskets. 

Replace defective gaskets (para 4-61). 

Step 

5. 

Ciieck for worn, broken, or improperly installed oil control rings. 
Replace defective oil control rings (para 4-56). 

Step 

(K 

CSieck for worn pistons and cylinder liners. 

Rephu*e worn pistons (para 4-56) and liners (para 4-58). 


Section ill. REMOVAL AMD SNSTALLA 
MAJOR COMPOMEMTS AI^D ASSEM 


2*S. Trasisfer Case 
a. Removal. 

(I I Remove the cab aod crane sisperstructure 
Prefer to TM 5-3810-290-121. 


(61 Discor 
the transfer caj 
(71 Attach 
three capscrews 
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i:t Disconnect air inlet piping (para 4-27) 

from air cleaner. 

181 Disconnect tube assembly for restriction 

!n(^aeator from air cleaner. 

i I Disconnect exhaust piping from exhaust 

manifolds on both sides of engine. 

< iOl Attach a suitable hoist to assembled rear 
hood panel, mufflers, and air cle^aner. 

fill Remove four screws (15, fig. 6-51, nuts 
8 and lock washers (7) that secure support (4) to 
fender supports. 

(121 With hoist lift entire assembly clear of 
carrier. 

ii3) Drain the transmission (refer to TM 5- 
3810-290-121. 

(141 Disconnect flexible drive cable for speed 
sensing switch. 

(151 Disconnect the drive shaft between the 
transmission and transfer case (refer to TM 5- 
3810-290-12). 

(161 Disconnect control cable from trans- 
mission range selector valve (refer to TM 5-3810- 
290-121. 

(IT) Disconnect electrical lead to transmission 
solenoid valve. 

(18) Disconnect and remove transmission 
piping as required (refer to fig. 2-5). 


(191 A ttac 
transmission. 

(201 Provi 
hardware by re 
and the cover f 
bell housing. 

(21 ) Remo 
securing the dri 
the engine crs 
cessable. 

(221 Rem< 
washers (15), 
m oil n tings. 

(23) Rem 
washers that se« 
flywheel housir 

(24) Car 
assembly strai, 
damage to the 

c. Inst&ll&iic 

( 1 ) Install 
reverse order o 


Install new i 
41 when ins' 

(2) Servic 
with current !u 
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2-H. Engine Assembly 

, Genera/. The removal of the engine assembly 
from the carrier requires that the transmission be 
removed along with the engine However the 
ransmission may be removed without removal of 
the engine assembly (para 2-7 1. 
b. Removal 

I I I Remove the crane superstructure (refer to 
TM 3-3810.290-12). 

(21 Remove the engine hood (refer to TM 5- 
3810-290-121. 

(31 Remove the radiator (refer to TM 5-3810- 
290-121. 

(4) Disconnect the drive coupling to the crane 
hvdraulic pump (refer to TM 5-3810-290-12). 

(5) Disconnect throttle and accelerator linkage 
from governor (refer to TM 5-3810-290-12). 

(6) Disconnect wire leads for engine stop, 
emergency stop, and starting aid solenoids. 

(7) Disconnect starting aid hose from air inlet 
housing. 

(81 Disconnect hydraulic hoses from power 
steering pump. 

(91 Disconnect cable assemblies from reverse 
polarity relay (refer to TM 5-3810-290-12). 

(10) Disconnect fuel lines to and from fuel 
strainer mounted on rear fire wall (refer to TM 5- 
3810-290-12). 

(11) Disconnect air inlet piping (para 4-27) 
from air cleaner. 

(121 Disconnect tube assembly for restriction 
indicator from air cleaner. 

(13) Disconnect exhaust piping from exhaust 
'anifolds on both sides of engine. 

(14) Attach a suitable hoist to assembled rear 
od panel, mufflers, and air cleaner. 

(15) Remove four screws (15, fig. 6-5), nuts 
• 61. and lockwashers (7) that secure support (4) to 
fender supports. 

(16) \\ ith hoist lift entire assembly clear of 
carrier. 

(] i) Drain the engine crankcase and trans- 
mission oil. 

(18) Disconnect all electrical leads to starter, 
pressure switches, and sending units. 

Il9l Disconnect hose assemblies to crankcase 
oil filter. 

(.-01 Disconnect flexible drive cables for 
tachometer and speed sensing switch. 


(21) Disconnect fuel return line (refer to TM 
S-3810-290-12). 

(22) Disconnect air lines from air compressor 
(refer to TM 5-3810-290-12). 

(23) Disconnect the propeller shaft between 
the transmission and transfer case (refer to TM 5- 
3810-2_90-12). 

(24) Disconnect control cable from trans- 
mission range selector valve (refer to TM 5-3810- 
290-12). 

(25) Disconnect electrical lead to transmission 
solenoid valve. 

(26) Disconnect and remove transmission 
piping as required (fig. 2-5). 

(27) Attach a lifting sling to the engine lifter 
brackets. 

(28) Remove capscrews (18 and 20, fig. 2-4), 
washers (15 and 27), and nuts (14 and 28) from 
engine mountings. 

(29) Remove capscrews (13) washers (15), 
and nuts (14) from transmission mountings. 

(30) With a suitable hoist, lift the engine and 
transmission assembly from the frame (1) and 
place on a work stand. 

(31) Attach a suitable hoist to the trans- 
mission assembly. 

(32) Provide access to converter drive plate 
hardware by removing six capscrews, lockwashers, 
and the access cover from the right side of the 
converter hell housing. 

(33) Remove the twelve nuts and lockwashers 
securing the drive plate to the flywheel, by rotating 
the engine crankshaft until each becomes ac- 
cessable. 

(34) Remove twelve (:apscrevvs and lock- 
washers that secure itie transmission housing to the 
flywheel housing. 

(35) Carefully move the transmission 
assembly straight back from engine to avoid 
damage to the drive plate and mounting studs. 

c. Installation. 

{ 1 I Install the engine assembly in the reverse 
order of removal. 

NOTE 

Install new insulators (shock mounts) (2 and H). 

fi^^ 2*4) when replacing the assembly. 

(2) Service the engine and transmission in 
accordance with current lubrication order. 
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CHAPTER 3 

REPAIR OF CRANE AMD COMPONENTS 


Section i. GENERAL 


3-1. Generali 

The Mode! H446A Crane, as described in this 
chapter, covers all components which are physically 
and functionally a part of the crane's operational 
capabilities. This includes the outrigger arms, and 
associated hydraulic cylinders and controls, but 
excludes the engine, carrier and associated com- 
ponents. 

.3-2. Crane Scjp^^rstrucaure 

The crane superstructure consists of a sub-base 
mounting the upper turret assembly; the ring gear 
and boom swing assembly; the hydraulic rotary 
seal; and main boom and ijoist assembly; the boom 
head and !\ook block ; components of the <‘ra!ie 
hydrauli<‘ system, and crane lights. MainlenaiKte 
and rej)air may f>e perfornH‘d on all of the above 
items v\’ithf)ut reui oval the crane superstructure 


except those parts of the boom swing assembly and 
the rotary seal. 

(]raiie SuperstructiiE'c Welding Instruc- 
tions 

a. Standard welding procedures can be followed 
when welding cracks or broken welds of crane 
superstructure components. The crane super- 
structure components, tlieir materiah and 
recommended welding rods are listed in table 3-1. 

NOTK 

In weldinfj; !ar|>?p areas, dn not ronccnti'ate loo 
much in on<‘ area at oiie time. Partially weld one 
side and then alternate from side to side to avoid 
distortion of plates. 

b. When making welds for mounting brackets, 
etc. to carrier main frame, use welding rod AWS- 
h. I 1018 or equivalent. Proceed as in paragraph <i 
above. 


Tnblv 3-1. (yanc Superstructure Weld Rod Heconimeudntioris 


(.'omponent 

Material 

Weld rod (*^AWS) 

Shipper plates 

V hu steel 

KTOll! 

Main boom 

HO(i()0 steel 

ETOU! 

Telescoping boom 

V.^>() stetd 

ETOI!! 

Boom head and extension 

l\QC()() steel 

ETOUt 

Anchoring device 

M lid stiM‘l 

ETOlJt 

Outrigger frames 

V 00 Steel 

ETDl!! 

Outrigger arms 

Vr)5 steel 

E7(M!t 

Brush guard 

V (>;■> steel 

ETOlii 

Sub base 

astm-a:U) 

E7()2I 

Top plate 

M lid steel 

£7024 

Turret base plate 

Mild steel 

£7024 

Hydraulic oil tank su|>port 

Mild steel 

£7024 


* AWS— Aaierican Welders Society or equivalent. 


Section IB. MA8N BOOM ASSEMBLY AND ASSOCIATED 
HYDRAULIC CYLINDERS 


3-4. Boom Extension Cylinder 
a. Removal, 

(1) Disconnect tube assemblies (fig- 3-1). 


(2) Remove attaching hardware (fig. 3-1). 

(3) Remove boom extension cylinder (fig. 3- 


3-1 


TM 5-3810-290-34 



ME 3810-290-34 3-1 


Figure 3-1. Bourn extension cylinder, removal and 
installation. 

b. Disassembly. 

<11 Remove the lockwire from the capscrew 
heads. 

Remove the four capscrews (22, fig, 3-2). 

<bl Remove the head (25) and piston rod 
assembly from the body (13), 

<41 Remove the locknut (14), piston (15), 
packing (28), piston sleeve (29), piston follower 
1 2 . and packing (16), 

(o) Remove the gland (21), packing (23), 
liushin. ,241. packing (26), wiper (20, and rod 
1 16) from the head I25|. 

(61 Remove the tube assembly (11), reducer 
161, packing (T and 81. and pilot piston (61. 

(71 Renune the plug (.30), packing 131), 
sprmg 1321. and ball 133). 

NOTE 

Discard all ,is,xl preformed packing and replace 


c. Cleaning. Inspection, and Repair. 

I 1 ) Clc.^jn all parts with an approved cleaning 
sf)lvent. Dry thorouglily with compressed air. 

(2) Inspect the piston (15), rod (19), and 
body (13) for scoring and wear. Remove light 
scoring with crocus cloth, otherwise, replace parts 
as required. 

(3) Inspect the head (25), gland, and rod for 
damaged threads. 

(4) Inspect the iiiovenient of the pilot piston 
(6) in the body (13). It should move freely without 
binding or sticking. Replace as required. 

NO'rK 

Makt* siirt' the orifif t' in the Ixxiy is thoroughly 

d. Assembly. Assemble the hydraulic cylinder in 
the reverse order of disassembly. Ct)at all com- 
ponents w ith clean, hydrauHc fluid to lubricate and 
facilitate assembly. Idghlen head bolts to torque of 
83-93 [)<)und-feet and srn urt' with lorkvvire. 

e. Testing. Contieel the cylinder to a source of 
hydraulic pressure and subject the cylinder to a 
pressure of 2.5()() p.s.i. and inspect for leakage. 
<\sp(M‘iaily in tlie |)a<-king gland area. 

/. Installation. fn.sSall th<‘ boom <*xte£ision 
cylinder in tlie reverse order of r^-mmal. 

S\ to .^2 

1 . ( i(Ut<‘r pin 

2. Pin 
2 . r\u^ 

•1. Scrovv 
:>. Hall 

h. Pilot pi.sl(»n 
.. Packin/j: 

H. Packing 
Kcflnccr 
Id. bll.ovv 

11. ! u he as.scni lily 

12. (ionncctor 
i.P Ho<ly 

I t. Locknut 
1 o . Piston 
Id. Sticking 
IT. Pin 

1 Hearing 
Id. Rod 

20. Rod uipcT 

21. Gland 

22. Cap. screw 
28. Packing 
24. Hushing 
2.T. Head 

2(). Packing 

2 4. Piston follower 
2«. Packing 

2d. Pistrm sleeve 
8 0. Plug 
81 . Packinti 
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lioont Hoist Cylinders 

a. Removal. Remove the boom hoist cylinders 
Ir,-fer to TM 5-3810-290-12). 

h. Disassembly. 

Ill Remove the lockw^ire from the capscrew 

ht'ads. 

1 2 1 Remove the four capscrews (8, fig. 3-8). 

(31 Remove the head (17) and piston rod 
as?embly from the body (9). 

(41 Remove the locknut (24), piston (23), 
parking (20), piston sleeve (22), piston follower 
110). packing (18), and head (17) from the piston 
rod l4). 

(5) Remove the capscrews (16), gland (14), 
packing (13), bushing (12), and rod wiper (15). 

NOTE 

Discard all used preformed packing and replace 

with new packing when assembling. 

c. Cleaning, Inspection and Repair. 

1 1 \ .Clean all parts with an approved cleaning 
solvent. Dry thoroughly with compressed air. 

(21 Inspect the piston (23), rod (4), and body 
<0 ( for .scoring and wear. Remove light scoring with 
crocus cloth, otherwise, replace parts as required. 

(3) Inspect the rod (4) for damaged threads. 

d. Assembly. Assemble the hydraulic cylinder in 
the reverse order of disassembly. Coat all com- 
ponents with clean, hydraulic fluid to lubricate and 
facilitate assembly. Tighten head bolts to torque of 
4TS48v5 pound-feet and secure with lockwire. 

e. Testing. Connect the cylinder to a source of 
hydraulic pressure of 2500 p.s.i. and inspect for 
leaks. 

/. Installation. Refer to TM 5-3810-290-12 and 
install the boom hoist cylinders. 


K.EY lo figasr® 3-3. 

1. Shafit 

2. Spacer 

3. Beararog 

4. Rod 

5. Washer 
Key washer 

7. RoMod irawt 
K. Capscrew 
9. Bifidy 
10. Key 
!L Shaft 
12. Biashiinig 
!3. PacEciing 

14. Gland 

15. Rod wiper 
Ih. Capscrew 
17. Head 

IH. Pacicing 
Dk Piston f(r>i lower 

20. Packing 

21. Packing 

22. Pi^on sleeve 

23. Pislon 

24. L(f>ck(n0fl£ 


•i A 
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.3-f). >lain Boom Asst-nihly 

a. General. The main boom assembly consists of 

t\Nt) (‘(iniponents : 

, I , Th, main boom attached to. and pivoting 
ini tile shipper plates of the upper turret. ^ 

i-^l An inner or telescoping section with at- 
tached boom head, and actuated by . a hydraulic 

1 in dor . 

Removal. . 

(II Remove the hook block and hoist cable 

(refer to TM .M.38 1 0-200-1 2 1. 

(21 Remove the boom head assembly (refer to 
TM .1-3810-200-121. _ • 

(.31 Disconnect the hydraulic fines to the boom 

extension cylinder and accessory (clamshelD cir- 

cuil?. 

(41 Attach a sling to the main boom (32, fig. 
3-41 and place a light strain on the boom with a 
second crane or suitable lifting device. 

(5 I Remove the boom hoist cylinders (refer to 
TM 5-3810-290-12). 

(6) Remove the capscrews (1, fig- 3-4), lock- 
washers (2), flatwashers (3), key (5) and shaft (4). 

(7) Lift the boom assembly from the shipper 
plates and lower to the ground. 

c. Disassembly. 

(II Slide the telescoping section (24) forward 
and remove boom extension cylinder anchor pin 
ilT. fig. 3-21. 

(2) Remove the nuts (26, fig. 3-4) four lock- 
washers (27), and capscrews (28). 

(31 Remove the bracket (29) and boom ex- 
msion cylinder. 

(41 Remove capscrews (8), lockwashers (9), 
centric pin ilO), roller (12) and sleeve bushing 
1 1 . 

(5 I Remove capscrews ( 1 3 ), lockwashers (14), 
bearing retainer (18) and roller assembly (15) with 
hearings (171. 

(6l Remove the boom hoist cylinder shaft (1, 
fig. 3-3 I . 

d. Cleaning. Inspection, and Repair, 

( 1 I Clean all parts with an approved cleaning 
.‘^oKent, Dry with compressed air. 

(-.1 Inspect wear shoes (23, fig. 3-4) for wear. 
Replace if wear shoe bearing surface is worn to a 
thickness of 7 /16 inch. 

1 3 ) Inspect bushings (30 and 3 1 ) for scoring or 
WDar. If worn sufficiently to allow 0.0350” total 
radial ( learance on the shafts or are scored, replace 
the bushings. 

(41 Inspect the roller assembly (15) for 
cessi\e wear or damnn-p 


(5 ) Rotate the bearings (17) slowly by hand. If 
roughness is detected, replace the bearing(s). 

(6) 1 nspect the roller (12) for excessive wear or 
damage. Replace as required. 

(7) Inspect shafts and pins for wear and 
scoring. Replace as required. 

(8) Inspect the boom hoist cylinder shaft, on a 
surface plate, for warpage. If longitudinal 
alinement varies m ore than 00250 inch , replace the 
shaft. 

(9) Inspect main boom and telescoping section 
weldments for cracks, breaks, and distortion. 
Repair as required. 

e. Assembly. Assemble the main boom assembly 
in the reverse order of disassembly. 

/. Installation. 

( 1 ) Install the main boom assembly in reverse 
order of removal. 

(2) Lubricate in accordance with current 
lubrication order. 


KEY to figure .3-4. 

1. Capscrew 12) 

2. Lock washer (2) 

3. Washer, flat (2) 

4. Shaft, straight 
r>. Key, machine 

h. Fitting, lubrication (2) 

T. Fitting, lubrication (51 
3. Capscrew 
!.,ockwasher 
1 0. Pin, eccentric 
I 1. Bushing, sleeve 

12. Roller, sleeve 

13. Capscrew (31 

14. Lock washer (3) 

IT). Roller assembly 

1 (). King, (2) bearing, inner 
17. Roll and rollers (21 
13. Retainer, bearing (21 
M). Nut (8) 

20. Lockwasher (3) 

21. Capscrew (6| 

22. Screw, machine (2) 

23. Shoe (2) 

24. Boom, telescoping 
2.3, Plug (2) 

26. Nut (4) 

27. Lockwasher (4) 

23. Capscrew (4) 

29. Bracket 

30. Bushing (2) 

31. Bushing (2) 

32. Boom, main 


ex- 
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Section 111. HOIST DRIVE COMPONENTS 


,■■$- 7 . Gi’iicral 

rile hoist drive components consist basically of the 
hvdraolic drive motor, and the hoist gear box and 

drum assembly. The hoist motor is under full power 
during hoisting and lowering to assure positive 
control of the crane load. The crane hydraulic 
system is conne 'ted through a rotary seal unit to the 
revolving hydraulic elements. The hoist gear box 
drive and drum assembly are sturdily constructed 
units, designed to provide many hours of operation 
under severe operating conditions. 

Moist Drive Motor 

a. /femora /.Remove the hoist drive motor (refer 

■f) TM 38 10 - 290 - 12 ). 


6. Disassembly, 

NOTE 

Before disassembly, test motor (para /, below). 

(1) Remove the four capscrews (1, fig. 3-5) 
from the valve plate sub-assembly (2). Remove the 
valve plate and gasket (7) from the housing (25). 

(2) Turn the rotating group slightly to free it 
from the swash plate (28). 

(3) Tilt the housing and remove the rotating 
group. 

CAUTION 

Do not separate the cylinder block (12) 
from the rotating group during removal 
from the housing. 
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1. Lapscrew ill 
l!. \ a!\ e jlate 
.1. plate (21 

• 1 . .''(TOW (HI 
>. bearirii.; 

(i. <Tainiii;L' rinj: 

:. {;a>k^*t ^ 

M. Heiainiri^ rin^r ¥ ^ 
<>. W a 4 h*r ^ ^ 

! <1. Sj>rin^ ^ ^ 

11 . W as her ^ ^ 


! 2. Cylinder bhx'k ^ ^ 
1 .3 . Bin ( 3 I ^ ^ 
i 4. Washer ^ ^ 

13. Spherical washer 
I (>. Iletaininfjt ring 
IT. Ketaining ring 

1 8. Bearing 
10. Shaft 
20. Sleeve 

2 I . Retaining ring 

22. Washer 


* Iiu’luded in seal kit. 

’t- ^ liKliid<‘d in ^roup kit. 

Figure 3-5. Hoist drive motor, exploded view 


23. Washer 

24. Seal ^ 

23. Housing 

2(>. Preformed packing ^ 

27. Plug 

28. S^\ ash plate ^ ^ 

20. Piston / shoe assy ^ ^ 
30. Shoe plate ^ * 

3 1. Pin (21 

32. Instruction plate 

33. Name plate 
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Handle the pistons carefully to avoid 
marring iheir polished surfaces, 

(5 ) To rem ove items (8 thru 1 1 ) from cylinder 
block I 12L insert a 14 x oj/o inch long bolt with l/o 
!.D. X TKi O.D, flat washer through shaft bore. 
Place another flat washer and nut on bolt and 
tighten until tension is removed from retaining ring 
( 8 ). 

(61 Remove retaining ring (8) and back off nut 
slowly to relieve compression on spring (10). 
Remove spring (iO) and washers (9 and 11). 

(7) Lift the swash plate (28) from the housing. 

(8) Remove the retainer ring (16). 

( 9 ) Drive the shaft (19) and bearing (18) from 
the housing with a soft tip hammer. 

(10) Remove the retainer ring (17), and 
bearing (18) from the shaft. 

(11) Remove the retainer (21) and sleeve (20) 
from the shaft (19). 

(12) Remove the washers (22 and 23) and seal 
124) from the housing. 

c. Cleaning, Inspection, and Repair. 

(1) (ileaii all parts with an approved solvent. 
Dry thorouglily and place on a clean surface for 
inspection. 

(2) Inspect the valve plate (2) for wear or 

scoring on flat surface wfnciL mates wdth the 

cylinder bloek ( 12). Misior de-fects can be removed 
by lightly stoning tlie surfat^e, however, any lapping 
should noi exceed 0,0002 inch. If damage requires 
raiore lapping, replace the valve plat<‘. 

(3) Inspect the cylinder block (12) for wear 
and scoring of bores and surface that males with 
valve plate (2). Minor scoring of the flat surface 
c-an be remov(‘d with a fine lapping stone. Replace a 
cylinder block that has damaged bores, or is deeply 
scored . 

NOTE 

A group kit and a seal kit are available for 

the repair of the motor. Refer to TM I 

.’14R for kit components. 

(4) Replacement of all nine piston and sltoe 
assemblies (29) is recommended at overhaul. The 
ball must swivel smoothly in shoe and end play 
between piston and shoe must not exceed 0003 
inch. The dimension of the shoe shoulder from the 
shoe face that rides on the swash plate must be 
maintained wdthin 0,001 inch from one shoe to 
another for all nine shoes. If necessary, hand lap 

I the shoes using a 400A or 500A emery paper 
backed by a lapping plate. 


(3) Inspect the swash plate (28) for wear or 
scoring. Minor defects may be removed with a 
lapping stone. If removal of more than 0.0004 inch 
is required, replace swash plate. 

16) Inspect the bearings (5 and 18) for 
roughness or excessive play. Replace if necessary. 

(7) Inspect the drive shaft (19) for scoring or 
wear in the shaft seal (24) area. Replace shaft if 
scored or worn. 

d. Assembly. As,semh\y is basically the reverse of 
disassembly but extreme care should be exercised in 
assembly to insure correct performance. Use a new 
gasket (7), seal (24), and packing (26) wdien 
assembling. 

(1) Coat all parts with a light film of clean 
hydraulic fluid. 

(2) Install a new' shaft seal (24) in the housing 
(25) with seal driver (fig. 3-1 ). Place washers (22 
and 23) over the seal. 

(3) Install bearing (18) and retainer ring (17) 
on the drive shaft (19). Fill the bearitig one-third 
full with a good grade of high temperature ball 
bearing grease. Install the shaft and hearing in the 
fK>nsiBig and install retainer ring (161. 

(4) Assemble ring (8), washers (9 and I 1 ), and 
spring (10) in cylinder bloek (12). 

(5) Install the swash plate (28) in Infusing with 
chamfered edge facing shaft seal. 

(6) IMace the cylinder block face dowoi on a 
smootli {‘lean surface. Insert die three pins (!3) in 
die cylinder lilock (121. Grease waslier (!4| and 
spherical washers (15) and plac^e them on the pins. 

(7) Solace die nine pistons (29) in tlie slioe 
p!at(‘ (30). 

CAUTION 

Do not allow the pistons t<o strike each 
other- 

(8) Hold the shoe plate carefully and aline the 
pistons and slip them into tlie lubricated cylinder 
block. 

(9) Hold the cylinder block and shoe plate 
carefully to keep the pins and washers, and other 
components intact; install die rotating group on the 
drive shaft. Rotate slightly to aid in alining splines 
of cylinder body and drive shaft. 

(10) Replace valve plate (2) and gasket (7), 
Secure with capscrews ( 1 ) and tighten to a torque 
of 90-95 pound -feet. 

e. Performance Testing. 

(1) Mount the hydraulic hoist motor on a 
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v\i ital>i»’ 
follnw in 


(•a I'ahla 


where it is possible to make the 

Adapt a brake-load cell to motor shaft, 
of indicating 0 to 3600 in-lb. running 


' ' //W Provide a hydraulic fluid supply, so 

dial: rate of flow can be metered from 0 to 80 
(il’M ; and the supply pressure is variable from 0 to 

p.s.i. , , . . 

tei. Adapt a tachometer to motor shaft, with 

a ran^^p of 0 to 3200 RPM. 

(21 \Mth the brake-load cell set at each of the 
hfllowin^r listed in-lbs. running torque, the ap-- 
proximate pressure required for operation of the 
ni(»tor is indicated. 


In^lbs. 
.uxi 
1 0(10 
!.')00 
2000 
2'fOO 


Differential input pressure 

(>30-700 

1200-1230 

1730-1800 

2300 

2830 


NOTE 

Initial pressure required for starting can be 2.3 
pen-enl higher than shown. 


(3 I With a tachometer mounted on the motor 
.vhafl. supply hydraulic fluid to the motor at each of 
the following listed rates, observing the 
c-firresponding output RPM indicated on 
lai'h omeler. 


GPM 

1(1 

:]ii 

RPM 

400 

700 

.Xi 

1183 

4 II 

1385 

w) 

I<)75 

(X) 

2575 

Tx 

2770 


i4l Failure of motor to meet the above per- 
formance characteristics within a 10 percent 
toirrancp indicates a faulty motor and replacement 
i> rcqnift'd. 

/. Leek age Test. 

(1 I Provide a 120^ F. oil supply at 3000 p.s.i. 
i2l Drhe the hoist motor at a constant speed 
bpiNsa^tu-i 100-2600 RPM. 

<ol Pr(>\ide a means of measuring the rate of 
fiiiu from nu)lor ca.se drain. 

'll .Maximum allowable drainage is 10,000 
iiibic fpiuimeters per minute. If rate of flow ex- 
card.- this, repair or replace motor. 

g. Installation. Refer to TM 5-3810-290-12. 
Install the hoist motor. 

3-1. Hoist Gear Box and Drum Assembly 

a. Removal. 

' 1 I Remove Krw. 


121 Remove the hoist drive motor (refer to TM 
.3-38 10-29(^121. 

b. Disassembly. 

(11 Remove capscrews (31, fig. 3-6), lock- 
washers (30). and cover plate (29). 

(2) Remove the capscrews (35), lockwashers 

(36) , and cover (27). 

(3) Loosen the jam nut (9), and remove the 
setscrew' (8). 

(4) Remove the center plate (10), and worm 
gear (25) from the shaft. 

(5) Remove the capscrews (1), retainer (3), 
and gasket (4). 

(()! Remove plug (591, setscrew (17), and 
coupling (16). 

(T)Remove the capscrews (19), lockwashers 
( 20 ), motor adapter (21). and gasket ( 22 ) from the 
gear case. 

(8) Remove the shaft (14), spacer (7 and 12), 
and worm (11) from the gear box. 

c. Cleaning, Inspection, and Repair. 

( I ) Clean all parts with an approved solvent. 
Dry thoroughly. 

(2)1 nspect the shaft (14) for scoring and wear. 

(31 Inspect the bushing (28) for scoring and 
excessive wear. If radial clearance on drum shaft 
bushings exceeds 0.010 inch, replace the bushings. 

(4) Inspect the bronze worn gear teeth (25) for 
excessive wear by meshing the steel worn (11) with 
the worm gear. If bac klash between worm and gear 
exceeds 0.025 itich, replace the w orm gear (25) on 
tile center plate (10), by removing the capscrews 

(37) and lockwashers (38). When replacing tin 
worm gear, tighten (Capscrews to 50-55 ft, -lbs. 
torq lie. 

(5) I nspect the steel worm for scoring. Replace 
as required. 

(6) Inspect the tapered roller bearings (24) for 
worn rollers and rough spots while rotating ihr 
bearings. Inspect the bearing cup (23), for rough 
spots. Replace as required. 

(7) Inspect the keys (13 and 15) for wear. If 
any are loose fitting in respective keyways, replai c. 

(8) Remove the seal (18) from the motor 
adapter (211. Replace with new' seal when 
assembling the unit. 

d. Assembly, Assemble gear case and drum 
assembly in reverse order of disassembly. Rephuc 
gaskets (22 and 4) w ith new units. 

e. Installation. 

(1) Refer to TM 5-3810-290-12, and install 
the hoist gear box and drum assembly. 

(2) Refer to TM 5-3810-290-12 and install the 
hoist drive motor. 

(3) Lubricate the gear box assembly in ac- 



!. CapsLTew (4| 
2. pipe 

2. Hetainer 
4. Gasket 
T). Cup, bearinj^ 
(}. Cone, bearing 
7. Spacer 
H. Setscrew (2) 

9. Washer 12 1 
10. Plate, center 


11. W orni 

12. Spacer 
1 .4 . K ey 
14. Shaft 
17). K ey 

lb. (Coupling 
1 I . Set.screw 
IH. Seal 

10. Capscrew' (6} 
20. Lock washer <01 


2 1 . Adapter, niotf>r 
22, (iasket 
2.'L Cup. hearing 
24. Cone, hearing 
2.). (jear, worm 
2(). (iasket 
2 i . ( lover 
2Ji. Bushing 
20. Clover plate 
do. Lockwa<her <4l 


Figure 3~6. Hoist gear box and drum assembly, exploded tneu 


2 1. (laps<^Tew <41 

22. Fitting, lubrication 

22. FJbow 

2 1. Plug, pipe 

2.2. Caf)scre\v 

2(>. Lockuasber Ih) 

.2 » . Capscrew ( 0 I 
2h. Lock wa.s her (6) 

20. |>l„g 
40. Plug, jn'pe 
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Section IV. UPPER TURRET AND BOOM SWING COMPONENTS 


3-10. General 

The crane sub-base and superstructure assembly 
must be removed from the carrier before the boom 
swing motor, boom swing gear box, rotary seal, and 
upper turret can be removed (fig. 3-7). The boom 
swing motor is similar in design with the hoist drive 
motor. The boom swing gear box is also similar in 
design with the hoist gear box (para 3-9). The 
rotary seal unit and collector ring assembly 
provides hydraulic and electric connections to the 
superstructure revolving elements. 

3-11. Boom Swing Motor 

a. Removal. Remove the boom swing motor 
(refer to TM 5-3810-290-12). 

NOTE 

Before disassembly, test motor (para /, below), 

b. Disassembly. 

(1) Remove the four capscrews (1, fig. 3-8) 
from the valve plate subassembly (2). Remove the 
valve plate (2) and gasket (6) from the housing 
( 21 ). 

(2) Turn the rotating group slightly to free it 
from the swash plate (24). 

(3) Tilt the housing and remove the rotating 
group. 


CAUTION 

Do not separate the cylinder block (11) 
from the rotating group during removal 
from the housing. 

(4) Remove the pistons (25) and shoe ph 
(26) from the cylinder block (11). 

CAUTION 

Handle the pistons carefully to avoid 
marring their polished surfaces, 

(5) To remove items (7 thru 10) from cylinc 
block (11), insert a % x 5 inch long bolt with 
I.D. x n/2 ' O.D. flat-washer through shaft ho 
Place another flat washer and nut on bolt a 
tighten until tension is removed from retaining ri 

(7). 

16) Remove retaining ring (7) and back ' 
nut slowly to relieve compression on spring (' 
Remove spring (9) and washers (8 and 10). 

(7) Lift the swash plate (24) from t 
housing. 

(8) Remove the retainer ring (16). 

(9) Drive the shaft (15) and bearing (1 
from the housing with a soft tip hammer. 

(10) Remove the retainer ring (17), a 
bearing (18) from the shaft. 

(11) Remove the waslu^r (19) and seal (2 
from the housing. 
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Figure ^-7. Rotary seal and tubing, disconnect, removal, and installation. 


c. Cleaning, Inspection, and Repair. 

( 1 ) Cloan all parts with an approved solvent. 
Dry lhorou|[>^hly and place on a (‘lean surface for 
inspection. 

(2) Inspect the valve plate 12) for wear or 
scoring on tlie flat surface which mates witli the 
cylinder block (11). Minor def(‘cls can be removed 
by lightly stoning the surface, however, any lapping 
should not exceed 0.0002 inch. If damage requires 
more lapping, replace the valve plate. 

(3) Inspect the cylinder block (11) for w'ear 
and scoring of bores and surface that mates with 
valve plate (2). Minor scoring of the flat surface 
can be removed with a fine lapping stone. Replace a 
cylinder block that has damaged bores, or is deeply 
scored , 

NOTE 

A rotating group kit and a seal kit are available for 
the repair of the motor. Refer to TIV1S-.38 1 0-2^)0' 

.'i4F for kit components. 


(4) Replat‘ement of all nine piston and shoe 
assemblies (2.3) is recommended at ov<‘rliauI. The 
ball must swivel smoothly in sho<' and end play 
between piston and shoe must not (‘xc(M^d 0.003 
inch. The dimension of the shoe shoulder from the 
sIkx" face that rides on the swash [)late must b<^ 
maintained within 0.001 inch from one shoe to 
another for all nine shoes. If necessary, hand lap 
the shoes using a 400A or 500A ('niery paper 
hacked by a lapping plate. 

NOTE 

Dip rmory pa})cr in korosoin* and k<‘<‘p Vv<'t during 

polishing. 

(,‘^1 inspect the swash plate (24) for wear or 
scoring. Minor defects may be laMiiovecl with a 
lapping stone. If removal of more than 0.004 inch 
is required, replace swash plate. 

(6) Inspect the b('a rings (S and 18) for 
roughness or excessive play. Replace if necessary. 

(7) Inspect tlie drive shaft (15) for scoring or 
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wear in the 


shaft seal (20) area. Replace shah if 


‘scorpd or worn. . n t 

rf. Assembly i. b»ic.by .h, ryversy of 

di.„syn,biy b„. «»emy c.,y be J" 

.„embl. .0 ie»ee eo„ec. pe,forn..oce Use . neo 
fsskel (bl. seal 1201. and paekinj 1-31 uhen 

’“'Tn'coal all pans »ilb ■ 'i'™ »' ''‘■I" 

’'"‘'“''‘in'lull a nes. shaft seal 1201. in the 
housing (211. with seal driver (fig. 2-1). Place 

washer (19) over the seal. 

(3) Install bearing (18) and retainer ring 
(171 on the drive shaft (15). Fill the bearing one- 
half full with good grade of high temperature ball 
bearing grease. Install the shaft and bearing m the 
housing and install retainer ring (16). 

(4) Assemble ring (7), washers (8 and 10). 
and spring (9) in cylinder block (11). 

(5) Install the swash plate (24) in housing 
with chamfered edge facing shaft seal. 

( 6 1 Place the cylinder block ( 1 1 1 face down on 
a smooth, clean surface. Insert the three pins (12) 
in the cylinder block (11). Grease the back-up 
washer (13) and spherical (14) washers and place 
them on the pins. 

(71 Place the nine pistons (25) in the shoe 
plate (261, 

CAUTION 

Do not allow the pistons to strike each 


other. 

(81 Hold the shoe plate carefully and aline the 
pistons and slip them into the lubricated cylinder 
block. 

(9) Hold the cylinder block and shoe plate 
efully to keep the pins and washers, and other 
iponents intact; install the rotating group on the 

e shaft. Rotate slightly to aid in alining splines 
1 cylinder body and drive shaft. 

(10) Replace valve plate (2) and gasket (6). 
Secure with capscrews (1) and tighten to a torque 
of 70-80 pound-feet. 

e. Performance Testing, 

( 1 1 Mount the hydraulic swing motor on a 
suitable bench and provide the hook-up outlined in 
paragraph 3-8 e (1) for the hoist motor. 

(21 With the brake load cell set at each of the 


following listed in. -lbs. running torque, the ap 
proximate pressure required for operation of tb< 
motor is indicated. 


In-lbs. Differential input pressitr 

;^oo 

1000 1 850- 1000 


NOTE 

Initial pressure required for starting can be 25 
penenl higher than shown. 

(31 With a tachometer mounted on the motor 
shaft, supply hydraulic fluid to the motor at each of 


the following listed rates, observing the 
corresponding output RPM indicated on 
tachometer. 

GPM RPM 

10 

20 IP>h 

30 I«00 

40 2400 


KEY to figure 3-8. 

1. Capscrew <4) 

2. Valve plate 

3. Rotation plate 

4. Screw' ((>) 

5. Bearing 
(>. Gasket ^ 

7. Retainer * ^ 

8. Washer ^ * 

0. Spring ^ * 

10. Washer ^ 

11. Cylinder block ^ ^ 

12. Pin (3) ^ * 

1 3. Washer ^ ^ 

14. Spherical washer 

15. Shaft 
1(). Retainer 
IT. Retainer 
18. Bearing 
10. Washer 

20. Seal ^ 

21. Housing 

22. Plug 

23. Preformed packing ^ 

24. Swash plate ^ ^ 

25. Piston 10) 

26. Shoe plate ^ ^ 

27. Pin (2) 

28. Instruction plate 
20. Nameplate 

* Included in seal kit. 

* * Included in rotating group kit. 
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(4) Failure of motor to meet the above per- 
formance characteristics within a 10 percent 
tolerance indicates a faulty motor and replacement 
is required. 

/. Leakage Test. 

( 1 ) Provide a 1 20^ F. oil supply at 3000 p.s.i. 

(2) Drive the motor at a constant speed 
between 100-2600 rpm. 

(3) Provide a means of measuring the rate of 
flow from motor case drain. 

(4) Maximum allowable drainage is 6,430 
cubic centimeters per minute. If rate of flow ex- 
ceeds this, repair or replace motor. 

g. Installation. Refer to TM 5-3810-290-12 and 
install the boom swing motor. 

3-12. Boom Swing Gear Box 

a. Removal. Remove boom swing gear box (refer 
to TM 5-3810-290-12). 

b. Disassembly. 

(1) Remove pinion gear (19, fig. 3-9), thrust 
washer (18), key (1 1), and bearing (16), from shaft 
( 22 ). 

(2) Remove capscrews (41), lockwashers 
(40), and cover (39). 

(3) Remove capscrews (44), lockwashers 
(45), gasket (36), and cover (37). 

(4) Loosen jam nut (9) and setscrew (8). 

(5) Remove the worm gear (3.5) and center 
plate (34) from shaft (22). Remove key (10) and 
shaft (22). 

(6) Remove the capscrews (1), closed end 
plug (3), and gasket (4). 

(7) Remove plug (48), setscrew (29), and 
coupling (28). 

(8) Remove the capscrews (31), lockwashers 

2), motor adapter (33) and gasket (4). 

(9) Remove seal (30) from motor adapter and 

al (17) from gear case (13). 

110) Remove bearing cones (6), spacers (7 
and 24), worm ( 23 ), and key (26), from shaft (25 ). 

111) With suitable puller, remove bearing 
cups (5) from end plug (3) and motor adapter (33). 

c. Cleaning, Inspection, and Repair. 

II) Clean all parts with an approved solvent. 
Dry thoroughly. 

(2) Inspect the shafts (22 and 25) for scoring 
and wear. 

(3) Inspect the bushings (21 and 38) for 
scoring and excessive wear. If ply on drive pinion 
shaft (221 exceeds 0.015-0.025 inch, replace the 
bushings. 

(4) Inspect the bron/.e worm gear teeth for 
excessive wear. Check the wear by meshing the 
steel worm 123) with worm gear. If end play on 
worm shaft exceeds 0.020 inch, replace the worm 


gear on the center plate (34) by removing the nu 
(49), lockwashers (47), and capscrews (46). Whe 
replacing the worn gear, tighten nuts to 50-5 
pound-feet, torque. 

(5) Inspect the steel worm for scoring 
Replace as required. 

(6) Inspect the tapered roller bearing (6) fc 
worn rollers and rough spots while rotating th 
bearings. Inspect the bearing cup (5) for roug 
spots. Replace as required. 

(7) Inspect the keys (10, 11, 26, and 27) fo 
wear. If any are loose fitting in respective keywayi 
replace. 

(8) Inspect the thrust washer (18) for scorin 
and wear. Minimum thickness is 0.225 inch 
Replace as required. 

d. Assembly. Assemble the gear case assembly ii 
the reverse order of disassembly. Replace seals ( 1' 
and 30) and gasket (4) with new units. 

€. Installation. Refer to TM 5-3810-290-12 ant 
install the gear box assembly and swing motor. 


KEY to figure 

2.3. Shaft 

1. Capscrew (4) 

20. Key 

2. Pipe plug 

27. Key 

3. Closed end plug 

23. Coupling 

4. Gasket (2l 

20. Setscrew 

.3. Bearing clip (2) 

30. Seal 

(>. Bearing cone (2) 

.31. Capscrew 

T, .Spacer 

32. I. ock washer 

il. Setscrew (2l 

33. Motor adapter 

U, Jam nut <2) 

34. Center plate 

10. Key 

33. Worm gear 

1 1. Key 

30. Gasket 

12. Plug 

37. Cover 

1.3. Gear case 

.33. Bushing 

14. Capscrew <41 

30, Cover 

13. S^ock washer I4l 

40. I.ockwasher (4 

10. Bearing 

41. Capscrew' <41 

1 T. Seal 

42. I^ipe plug 

13. 'Thrust washer 

43. Plug 

1 0. Pinion gear 

44. Capscrew <31 

20. Pipe plug 

43. Lockwasher <3 

2 1 . Bushing 

40. Capscrew (6) 

22. Shaft 

47. Lockwasher ( 6 

23. Worm 

43. Plug 

24. Spacer 

40. Nut <61 
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;M:i. Rotary Seal Assembly 
a. Removal. 

in Disconnect and remove the crane 

, Irpfer to TM 5-3810-290-121. 

superstructure Ireler . 

(21 Disconnect the hydraulic jines connected 

to the base of the rotary seal (fig- 3 7). 

note 

hen removing lobe assemblies tag assemblies to 
facilitate installation at assembly. 


(3! Loosen setscrews (H. fig. 3-10). and 

remove lock collar (13). 

141 Remove collector ring assembly (refer to 

TM 5-3810-290-12). 

(5) Disconnect eight hydraulic lines from 
fittings of rotary seal housing (4). Disconnect one 
hydraulic line from top of rotary seal and remove 
the through tube assembly. 

(6) Remove rotary seal assembly. 

b. Disassembly. 

CAUTION 

Do not attempt to reseal or overhaul a 
rotary seal which has locked up . 
Internal spool and housing damage will 
prohibit repair. 

(1) Remove screw (1, fig. 3-10) and cover 
plate (2). 

121 Remove and discard packing (3). 

131 Remove screws (15), and retaining ring 

( 12 ). 

14) Press spool assembly (10) out of flange 
end of housing (4). 

(5) Place spool on a clean cloth on a smooth 
wood surface, and remove lower bearing (11). 

(6) Remove upper bearing (7) from housing. 

(7) Remove and discard seals (8) and packing 

9). 

c. Cleanings Inspection, and Repair. 

II) Clean all metal parts with an approved 
cleaning solvent, Dry thoroughly with compressed 
air. 

(2) Inspect all hydraulic fittings on the rotary 
seal housing (4) for damaged threads. Replace 
fittings and/or seal assembly as required. 

(3) Carefully clean the spool and housing and 
dry thoroughly with a lint free cloth. 

(4) Lubricate spool and housing with clean 
hydraulic oil. 

(5) Clean bearings. 

(6) Inspect bearinga for binding or roughness. 

( 4 ) Lubricate bearings with clean hydraulic 

oil. 

d. Assembly. 

(i) Install new packing (9) and seal (8) in 
each of the nine slots of the spool (10). 


NOTE 

It is i{, 1 e.ssary to install the packings and seals 
from the lop of the spool. Work them over the 
.spool, and install the bottom packing and seal 
first. Work toward the top until all nine of the 
packings and seals are installed on the spool. 

( 2 ) Aline the spool and housing ; compress th 
top seal, and work the spool into the housing. 

CAUTION 

Scratches or abrasions on the teflon 
seals w ill be potential sources of leaks. 
F^ntry of the spool into the housing must 
he made gradually with a small amount 
of rotation. 

(3) Repeat procedure (2) above for each set 
and packing in succession until the spool is con 
pletely inserted in the housing. 

(4) Install upper and lower bearings (7 an 
11) with open side of bearing facing spool. 

NOTE 

It is necessary to have open side of bearings facing 
spool to accomplish lubrication of the ball 
bearings. 

(5) Install cover plate (2) and retaining rin 
(12) with new packing (3). 

(6) Continue assembly of rotary seal ii 
reverse order of disassembly. 

e. Installation. 

(1) Refer to TM 5-3810-290-12 and inslal 
the collector ring assembly. 

(2) Install rotary seal assembly with por 
number 4 positioned on right side, 90® from th 
longitudinal axis. 

(3) Install lock collar (13) and secure it ii 
place with setscrew (14). 

(4) Insert through tube assembly, and connec 
one hydraulic line to top of tube assembly. 

(5) Connect eight hydraulic lines to the eigh 
fittings on rotary seal housing. 

(6) Install tube assemblies to base of rotar 
seal using tags for positioning, or as follows: 

(a) Install reducing tee on through tube 

NOTE 

Port numbers are stamped on base of rotary seal. 

(b) Connect tube assembly ipart nc 

54324) to port number 5, finger tight. 

(c) Connect tube assembly (part no. 54322 
to port number 3. 

NOTE 

Tube assemblies must be stacked in tube retainer 
(fig. 3-6) during assembly. 

(d) Connect tube assembly (part nc 

54323) to port number 4. 
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(e) Connect tube assembly (part no. 54321 ) 
to port number 2. 

(f) Connect tube assembly (part no. 54320) 
to port number 1. 

(g) Connect tube assembly (part no. 
543261 to port number 7. 

(h) Loosen tube assembly on port number 
5. Connect tube assembly (part no, 54327) to port 
number 8. Tighten tube assembly on port number 
5. 

(i) Connect drain line tube assemblies to tee 
on through tube. 

(j) Install retainer straps. 

(k) Install wire assembly through rotary 
seal and connect to collector ring. 


KKY to figure .’^-10 

1. Str**vv 1 4 1, Internal hexagon filister head 

2. Plate, cover 

2. Packing, preformed 
4. Housing 

i). Capscrew 13), hexagon head 
(>. L(K‘kvvasher (31 

7. Bearing, ball 

8. Seal (^)), teflon 
tracking preformed 

lO. Spool assembly 
1 1 . Bearing, ball 
I 2. Ring retaining 

13. Lock collar 

14. Setscrew, square head 

If). Screw 16), internal hexagon filister head 
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;M4. lipper Turret Assembly 

a. Removal. 

(1) Disconnect and remove the crane 
Superstructure (refer to TM 5~3810”290~12), 
NOTE 

Removal of the hook block, main boom, and hoist 
drive and drum is not mandatory, but may be 
desirable because of lessened weight and greater 
ease in handling. For removal of hook block and 
hoist drive and drum, refer to paragraph 3-6. 

12) Remove the collector ring assembly (refer 
to TM 5-3810-290-12). 

(3) Remove the rotary seal assembly (para 3- 
131. 

14) Remove the boom swing motor and boom 
swing gear drive assembly (para 3-11 and 3-12). 

b. Disassembly, 

( 1 ) Attach a sling and suitable lifting device to 
upper turret assembly (30, fig. 3-11). 

(2) Remove capscrews (26) and lockwashers 
(28), that secure antirotation lock (29) to ring gear 
bearing (31), and remove lock with lubrication 
fitting (16), chain (17), and turret lock pin (18). 

13) Remove capscrews (27), and lockwashers 
(28), that secure upper turret (30) and ring gear 
bearing to lop plate (32), and remove upper turret 
assembly. 

(4) Remove ring gear bearing (31). 

NOTE 

This ring gear bearing is a precision manufactured 
item, and its removal is not required unless in- 
spection reveals badly scored or broken gear teeth, 
or bindiiig in the rotation of the assembly. Do not 
attempt to repair. Replace the assembly if 
required. 


c. Cleaning, Inspection, and Repair. 

1 1 1 Clean all parts with an approved cleaning 
solvent. Dry thoroughly with compressed air. 

• 2l Remove all rust and scaling paint with a 
stiff wire brush and abrasive cloth. Paint all ex- 
terior bare metal surfaces before assembling the 
unit. 

<3 I Inspect the boom hoist cylinder .shaft for 
nulial play in bu.shings (131. If play exceeds 0.030 
inch, replace the bushing. 

(41 Install the boom swing gear box (para 3- 
I- and measure the backlash between drive pinion 
ant ring gear. Normal backlash is 0.015 to 0.023 
•nch. If backlash exceeds 0.050 inch, replace the 
drive pinion and/or ring gear 


(5) Replace the lubrication fittings (14, 
and 16) ai; required. 

d. Assembly, 

(1) Install the ring gear bearing (31) in 1 
plate (32). 

(2) Coat the ring gear and drive pinion tei 
with gear lubricant (refer to LO 5-3810-290-1 

(3) Install the upper turret assembly on r: 
gear bearing. 

(4) Install antirotation lock on upper tur 
assembly. 

(5) Secure upper turret assembly and i 
tirotation lock with capscrews (26 and 27), a 
lockwashers (28). 

(6) Torque capscrews to 240-250 pound-fe 

e. Installation. Install the upper turret asseml 

in reverse order of removal. 


KEY to figure :m 1. 

1. Capscrew 13) 

2. Lock washer (,3) 

3. Clamp, loop (.3) 

4. Harness, wire 

3. Nut, lube coupling (21 
6. 1 ube, copper 
Elbow, pipe 
M, Connector, straight 
CapsfTew 14) 

10. I .ock washer (4) 

11. Bracket 

12. Bracket 

13. Bushing, sleeve <2) 

14. Fitting, lufiricatiori 
L). kilting, lubrication 

Ih. I' itting, Inliricalion (2) 

1 » . Chain 
IH. Pin. lock 
ML Collar I2) 

Plug, pijtc 

21. Nut ( 1 (, ) 

22. Washer, lit'vtd I |6 ) 

2.L W aslH*r I 1 P I 

24. Caffscrevv (Kl 
2.”). Capscrew Oil 
2(i. Capsertwv U>) 

2,. (^af)screw I I 0 ) 

2d. Lockw asher (161 
26. f.ock. anllrotalion 
M). lijtper turret as.senibly 

31. Bearing, ring gear 

32. Plate, top 

33. Spacer (81 
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Section V, CRANE HYDRAULIC SUPPLY SYSTEM 


3-1 S. General 

a. The heart of the crane hydraulic system 
consists of the reservoir with adequate capacity, 
external return line filter, hydraulic pump, and 
associated lines and fittings connected to the ac- 
tuating components of the crane. Replacement of 
the reservoir and associated components has been 
covered in TM 5-3810-290-12. 

b. The crane hydraulic pump is a dual, rotary 
vane, high-pressure unit mounted on the carrier 
frame at the rear, and driven by the engine 
crankshaft through an adapter bolted to the 
crankshaft pulley, a flexible coupling, and a 
reduction gear box. The pump supplies all fluid 
poVver required for crane operations. 

3-16. Crane Hydraulic Pump 

a. RemovaL Remove the pump assembly (refer 
to TM 5-3810-290-12). 

b. Disassembly. 

( 1 ) Clamp the pump body (25, fig. 3-12)^ in a 
vise with protective jaw covering, cover end up. 

(2) Remove the four cover bolts (1). 

(3) Mark the cover (2) and inlet housing (17) 
to insure correct port positioning during assembly. 

(4) Remove the cover (2) and packing (7). 

(5) Pull out the end cartridge. 

(6) Remove four bolts (16). 

(7) Remove inlet housing (17) and packing 

(38). 

(8) Turn shaft (30) to free large cartridge and 
emove cartridge from body (25). 

(9) Remove large lockring (33) and pull out 
shaft (30) and bearing (31) 

NOTE 

If it is necessary to remove the shaft bearing (31 ), 
remove the retainer (32 K Press the shaft out of the 
bearing, supporting the inner bearing race. 

(10) Drive out shaft seal (27 ) and wiper ( 26 ) 
from the body (25). 

(11) Remove the preformed packing (35 and 
36) and back-up rings (34 and 37) from the 
pressure plate (39). 

(12) Remove the two fillister-head screws 
(18) and lift off the wear plate (20). 

CAUTION 

Note carefully the position of the ring 
(21 ), rotor (22), and vanes (24) to insure 
proper positioning when reassembling. 

(13) Repeat the above procedure in 
disassembling the wear plate (13) and pressure 
plate (8). 

(14) Separate the rings, rotors, vanes, locating 
pins, and pressure plates. 


(15) Discard shaft seal, preformed packing, 
and back-up rings. Use a new seal kit when 
assembling the pump. 

c. Cleaning. Inspection, and Repair. 

(1) Wash all metal parts in clean, cleaning 
solvent. Dry thoroughly with filtered compressed 
air, 

(2) Place all parts on a clean surface for in- 
spection. 

( 3 ) Check the wearing surfaces of the cartridge 
parts for scoring or excessive wear. Remove light 
score marks by lapping. Replace heavily scored or 
badly worn parts. 

NOTE 

Cartridge kits are available assembled and pre- 
tested. If the old cartridges are worn extensively, 
kit replacement will be advantageous. 

(4) Inspect vanes (11 and 24) and inserts (10 
and 23) for burrs, wear, and excessive play in rotor 
slots (9 and 22). Replace rotor if slots are worn. 

(5) Rotate shaft bearing (31) while applying 
pressure to check for wear, looseness and / or rough 
races. Replace as required after removing retainer 
ring (32). 

CAUTION 

When replacing bearing, make sure that 
the inner race of bearing Is supported in 
the arbor press. 

(6) Inspect seal and bushing mating surfaces 
on shaft for scoring or wear. Remove light scoring 
by lapping; otherwise, replace shaft (30). 

d. Assembly. 

(1) Coat all pump parts with clean hydraulic 
fluid to facilitate reassembly. Apply small 
amounts of petroleum jelly to all preformed 
packing to hold in place during assembly, 

(2) Place the rotor (2 2) on the pressure plalc 
(39) with the arrows on the rotor pointed in the 
correct direction of rotation. 

NOTE 

The correct direction of rotation is left hand 
(counterclockwise! when viewed from the shaft 
end of the pumpl. 

(3) Insert the vane (23 and 24) in the rotor 
with the radius edges of the vanes facing toward* 
the ring (21) when installed. 

(4) Install the two locating pins (14) in tht 
pressure plate (39). 

(5) Place the ring (21) on the pressure plat< 
(39) with the ring arrow pointing in the correc 
direction of rotation. 

(6) Apply a small amount of good grade ol 
sealant to the threads of screws (18). Install th( 
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wear plates (20) on ihe ring (21). Insert the screws 
in the wear plate. Engage io pressure plate and 
tighten securely. 

(7) Install new shaft wiper (2b^ and seal (27) 
in body (25). Use seal installing tool (fig, 2-1) to 
avoid damaging seal. 

(8) Clamp body (25) in a vise and install 
washer (28) against seal. 

(9) Press shaft (30) into bearing (31) in an 
arbor press, supporting inner bearing race. Install 
retainer ring (32). 

(10) Tape end of shaft and lubricate seal lip 
with grease or petroleum jelly. 

(11) Tap shaft and bearing into body and 
install lockring (33). 

(12) Install preformed packing (35) on 
pressure plate hub (39). Install back-up ring (34). 

(13) Install packing (36) and back-up ring 
(37) on pressure plate hub (39). Lay the body 
packing (38) in place and install the cartridge 
assembly in the body so that one of the flats on ring 
(21) will aline with the inlet port when the inlet 
housing (17) is installed. 

(14) Place the inlet housing (17) over the 
cartridge so that the locating pins are properly 
engaged, and the inlet is in the correct position with 
respect to the body outlet, 

(15) Install the four bolts (16) and tighten to a 
torque of 85-95 pound-feet. 

(16) Assemble the cover end cartridge by 
placing the rotor (9) on the pressure plate (8) with 
the arrow on the rotor pointed in the correct 
direction of rotation. Insert, the vanes (10 and 11) 
in the rotor with the radius edges of the vanes 
facing towards the ring (12) when installed. Install 
the two locating pins (14) in the pressure plate (8). 
Place the ring (12) on the pressure plate whh the 
ring arrow pointing in the correct direction of 
rotation. Apply a small amount of good grade of 
sealant to the threads of screws (15), Install the 
wear plate (13) on the ring (12). Insert the screws 
in the wear plate. Engage in pressure plate (8) and 
tighten securely. 

(17) Install the cover end cartridge, making 
sore that the locating pins engage in the body. Place 
the back-up ring (6) and packing (5) on the 
pressure plate hub (8). 

(18) Place the packing (7) in its groove in the 


cover (2) and replace the cover, securing with four 
screws ( 1 ) . Tighten to a torque of 65-7 5 pound-feet, 
e. Test, 

(1) Mount hydraulic pump on bench. 

(a) ¥ro\lde a 2.5 hp drive motor capable of 
driving pump at 1200 rpm. 

(b) Provide an oil reservoir of 25 gallons. 

Tcj Install hose from pump inlet port to oil 

reservoir. 

Install hose from pomp outlet port (on 
shaft end) to tester (see TM 5-3810-290-12) Inlet 
port. 

(e) Install hose from pump outlet port (on 
cover end) reservoir. 

(f) Install hose from tester outlet port to 
reservoir. 

Position reservoir so bottom of reservoir 
is level with or above pump inlet port and fill with 
OE-10 engine oil. 

(2) Drive pump at 1200 rpm and measure 
gpm at 150 F (66^ C). 

NOTE 

To heat oil, load to 17S0 psi. Cycle load, unload 
every 3-4 seconds until required temperature is 
reached (approximately 30 minutes). 

faiPump is rated 25 gpm at 1200 rpm and 
100 psi. 

(b) To compute gpm at differing rpm; 
multiply the rated gpm by actual rpm and divide by 


Ensure that air is not induced by intake line 
leakai^e or turbulence in reservoir. Air in test 
system will adversely affect gpm readings. 

13) Repeat test (para 2 above) on cover end of 
pump. 

(ajlnsiaW hose from pomp outlet (on cover 
end) to tester. 

(b) Install hose from pump outlet (shaft 
end) to reservoir. 

(cjFump is rated 17 gpm at 1200 rpm and 
100 psi. 

(4) Volumetric efficiency should be 84% or 
greater. Compute by dividing actual gpm by rated 
gpm. 

/. Installation, Reier to TM 5-3810-290-12 and 
install pump. 
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Key to figure 3-12. 

1. Bolt <41 

2. Outlet cover 

3. Back-up ring ^ 

4. Preformed packing ^ 

5. Preformed packing 

6. Back-up ring ^ 

7. Preformed packing ^ 

8. Pressure plate ^ * 

Rotor ^ ^ 

10. Insert HOI ^ 

11. Vane (10) ^ 

12. Ring ^ ^ 

13. Wear plate ^ 

14. Locating pin (41 ^ ^ 

1 5. Screw ( 2 ) ^ ^ 

16. Bolt (4) 

IT. Inlet housing 
1 8. Screw (2 ) ^ ^ 

10 . Bushing ^ ^ 

20. Wear plate ^ ^ 

21. Ring ^ ^ 

22. Rotor ^ ^ 

23. Insert (10) ^ ^ 

24. Vane (10) ^ 

23. Body 

26. Wiper 

27. Seal 

28. Washer 
20. Key 

30. Shaft 

31. Bearing 

32. Retainer 

33. I.ock ring , 

34. Back-up ring 

35. Preformed packing ^ 

36. Pref«jrnjed packing 

37. Back-up ring ^ 

38. Preformed packing 
30. Pressure plate ^ 

* airicludciS Sbh sea! CiSl, 

IsicGuflfled 5n cartridge kits which aU include all seal kit comjMMicnts. 

3-1 7c EtL^dmcdioo Gear Bex 

a. Removal. Remove the reduction gear box 
Irefer to TM 5-3810-290-12). 
h. Disassembly. 

(1) Remove drain plug (23, fig. 3-13) and 
drnin lubricant from aear box. 


(21 Remove vent plug (4), elbow (31, plug (21. 
and elbows (1) from gear box. 

(3) Remove seven capscrews ii6) and lock- 
washers (15) that secure cover (14). 

(4) Remove ten capscrews (19), lockwashers 
(20), four capscrews (17), and lockwashers (18). 
Remove cover (21) and discard gasket (22). 

(5) Remove the input shaft assembly from 
gear box. Remove two screws (12) and bearing 
retainer (11). Pull outer bearing (9) and gear (10) 
from shaft (7). Remove key (8) and pull remaining 
bearing (9) from shaft. 

(6) Remove output gear and shaft assembl 

and with suitable puller remove bearings (24 ai 
27). Remove gear (25) and ' (8) from holh 

shaft (26). 

(7) Remove seal (6) from case (5) and discard. 

c. Cleaning, Inspection and Repair. 

(1) Clean all parts in an approved cleaning 
solvent and dry thoroughly. 

(2) Rotate bearing by hand to detect binding 
or roughness. Replace defective bearings. 

(3) Inspect gears for broken or cracked teeth 
and signs of wear. Replace gears as required. 

(4) Inspect shafts for scoring or other damage. 
Remove light scoring witli fine crocus cloth. 

(5) Inspect case (5) and cover (21 ) for cracks, 
damaged threads or other damage. Replace as 
required. 

d. Assembly. 

(1) Assemble the reduction gear box in the 
reverse order of disassembly. 

(2) Install a new seal (6) and gasket (22). 

(3) Check back lash of gears. Maximum 
allowable backlash is O.OH) inch. Replace gears if 
backlash exceeds this limit. 

(4) Add lubricant in accordance with current 
lubrication order. 

e. Installation. Reier to TM 5-3810-290-12 and 
install the reduction gear box. 
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3. Elbow 

4. Vented plug 

5. Case 

6. Seal 

7. Input shaft 
«. Key (21 

9. Bearing (2) 

10. Gear 

11. Gear retainer 

12. Screw (2) 

13. Gasket 


1 c. Capscrew (4) 

18. Lockwasher (4) 

19. Capscrew (10) 

20. Lockwasher (10) 

21. Cover 

22. Gasket 

23. Plug 

24. Bearing 

25. Gear 

26. Hollow shaft 

2 7. Bearing 


Section VI. CRANE CONTROL VALVES 


3-18. General 

The Crane control valve banks are multi-section 
units, assembled to perform their specific function. 
A four-section unit, mounted directly in front of the 
operator controls the basic furtctjoiiiing of the hoist 
Uig. 3“i4). A seven -sec lion unit Euounted at tlie left 
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Figure 3'14. Four-section valve, removal and installation. 
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b. Disassembly- ^ •,c\ j » j 

(1) Remove nuts (30, hg. 3-15) and studs 

(•K)|. to separate the four valve sections. Remove 

.pacers (18) and preformed packings (15 and 16). 


NOTE 

There are four spacers IlKI between each valve 
sections <12 total I . 

(21 Remove plug (35), spring (32), and poppet 
valve (31) from valve sections (14, 21 and 28). 
Remove and discard packing (33) and back-up ring 

(34). 

(3) Remove plugs (26 and 27). 

(4) Remove plug (22), packing (23). spring 
CH) and control valve from valve section (28). 

(5) Remove screws (20), cap (19) and gasket 
(12) from valve sections (17, 21 and 28). 

(6) Pull spools with assembled centering 
springs (10) from valve sections (17, 21 and 28). 

NOTE 

Centering spring (10) and retainers (8 and 9) 
should not be removed unless replacement is 
necessary. 


CAUTION 

Keep each spool with its respective 
section. They are not serviced 
separately and are not to be in- 
terchanged. 

(7) Remove two plugs (1), springs (2), and 
piston (3). Remove capscrews (36), cap (4) and 
preformed packing (13). 

(8) Pull operating spool, with assembled, 
centering spring (10) and detent (11). 

NOTE 

Centering spring (10) retainers (8 and 9), detent 
(11), and retainer should not be removed unless 
replacement is required. 


(9) Remove two preformed packings (13) 
from each spool bore. 

c. Cleaning, Inspection and Repair, 

(1) Clean all parts with an approved solvent. 
Dry thoroughly with filtered compressed air. Place 
on clean surface for inspection. 

(2) Check spools carefully. Remove light 
scoring with lapping stone or fine crocus cloth. 
Otherwise, replace spool with new' mating section. 

(3) Remove any foreign material or burred 
edges from mating surfaces of valve sections. 

d. Assembly, 

(1) Coat all parts with clean hydraulic fluid. 
Coat all seals and packing with petroleum jelly. 

(2) Assemble the sections and component 
parts in the reverse order of disassembly. 


(3) Assemble the four sections on a surfa 
plate or other plane surface to provide accura 
alinement. 

(4) Coat the stud threads with a good grade 
sealant. Tighten the nuts (30) to a torque of 45 :) 

pound-feet. 

e. Installation, 

(1) Install the valve unit. Secure loosely wii 
attaching hardware. 

(2) Connect hydraulic lines. Tighten to 35-4 
pound-feet torque. 

(3) Tighten mounting bolts. 

(4) Install levers in reverse of removal. 

(5) Apply hydraulic pressure and inspect ( 
leaks. Correct as required. 

(6) Refer to paragraph 6-5 and install m\ 
hand side door assembly and ventilator frame. 

Key to figure 3-15. 

1. Plug (2) 

2. Spring (2) 

3. Piston (2) 

4. Cap 

5. Retaining ring 

6. Washer 

7. Screw (4) 

8. Guide (4) 

9. Spring retainer (8) 

10. Spring (4) 

1 1 . Detent 

12. Packing retainer (4) 

13. Preformed packing (8) 

14. Outlet section “CL” w / spool 

15. Preformed packing (12) 

16. Preformed packing (3) 

17. Center section “B” w/ spool 

18. Shim (12 ^ 

19. Cap (31 

20. Capscrew (6) 

21. Center section “D” w / spool 

22. Plug 

23. Preformed packing 

24. Spring 

25. Control valve 

26. Plug 

27. Plug 

28. Inlet section “H25D’' w / spool 

29. Stud (4) 

30. Locknut (4) 

31. Poppet valve (3) 

32. Spring (3) 

33. Preformed packing 

34. Back-up ring (3) 

35. Plug (31 

36. Capscrew 12) 

* 4 shims required between each valve section. 


I 
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3-20. S«‘ven-S*‘clion Valve 
a. Removal. 

(II Remove knobs (fig- 3-16) from levers. 
(21 Remove seven levers on seven-section valve 

as instructed in figure 3-16. 

(31 Disconnect hydraulic lines connected to 

seven-section valve bank (fig- 3-16). 

(41 Remove capscrews, lockwashers, and nuts 
(fig. 3-101 securing seven-section valve to bracket, 
and remove valve. 


\TAG AND DISCONNECT ALL TUBE ASSY 
FROM UNDER LEFT FRONT FENDER 
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Figure 3-16. Seven-section valve, removal and installation, 
b. Disassembly. 

<1) Remove the nuts (12^ fig. S-l?) and studs 

'13). 

(2) Separate the sections. 

(al Iniet section ( 1 ). 

(b) Center sections (6). 

(c) Outlet section (11). 

CAUTION 

-Mark sections so they may be assembled 
in their same respective positions, upon 
reassembly. 

13) Remove the screws (26), retainer (25), and 
sleeve (24|. 

(41 Slide the spool (21) out of the section and 
remove the preformed packing (23 and 27). Do not 
remove the centering spring (22) and '‘C” washers 
(28) unless it is necessary to replace them, 
CAUTION 

Keep each spool with its respective 
section. They are not serviced 


separately and are not to be in-* 
ter changed. 

(5) Remove the check valve plug (17) fror 
the outlet section (11). Remove the packing (l8l 
back-up ring (16), spring (15) and ball (14). 

(6) Remove the plug (5), packing (4), mrini 

(3 ). and valve (2) from the inlet section ( 1 ). 

(7) Remove the retainer (8) and packing (7) 


NOTE 

During disassembly of valve assembly, seals (9, 19 

and 20) and retainer (101 should be removed. 

Discard all seals and preformed packing removed. 

Replace with new seals and packing contained in 

seal kit when assembling valve assembly. 

c. Cleaning, Inspection, and Repair, 

(1) Clean all parts with an approved solvent 
Dry thoroughly with filtered compressed air. Place 
on clean surface for inspection. 

(2) Check spools carefully. Remove light 
scoring with lapping stone or fine crocus cloth. 
Otherwise, replace spool with new mating section, 

(3) Remove any foreign material or burred 
edges from mating surfaces of valve sections. 

d. Assembly. 

(1) Coat all parts with clean hydraulic fluid. 
Coal all seals and packing with petroleum jellv. 

(2) Assemble sections and component part.s in 
the reverse order of disassembly. 

(3 ) Assemble the sections on a surface plate or 
other plane surface to provide accurate alineniem, 

(4) Coal the stud threads with a good grade u! 
sealant. Tighten the nuts to a torque of 15 poumi 
feel. 

e. Installation. 

(1) Install the valve unit. Secure loosely will 
attaching hardware. 

(2) Connect hydraulic lines. Tighten to 3r)-4(! 
pound-feet torque. 

(3) Tighten mounting bolts. 

(4) Install levers in reverse of removal. 

(5) Apply hydraulic pressure and inspect for 
leaks. Correct as required. 


Key to figure 3-17. 

1. Inlet section 

2. Valve 

3. Spring 

4. Preformed packing ^ 

5. Plug 

6. Center section (see text) 

7. Preformed packing ^ 

8. Back-up ring ^ 

9. Seal ^ 

10. Back-up ring ^ 

1 1 . Outlet section 

12. Nut (4) 

13. Stud (4) 

14. Ball 


15. Spring 

16. Back-up rings ^ 

17. Plug 

18. Preformed packing ^ 

19. Seal ^ 

20. Seal * 

21. Spool 

22. Centering spring 

23. Preformed packing * 

24. Sleeve 

25. Retainer 

26. Screw (2} 

27. Preformed packing * 

28. “C" Washer (2 per s[>od1 


* Included in seal kit. 


^ on 
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Section VII. CRANE STABILIZERS 


3-21. General 

Two methods of stabilizing the crane are employed. 
The first method utilizes two hydraulic cylinders 
which lock the carrier frame to the rear axle and 
assures maximum rigidity between the crane and 
carrier The second method employes lour 
outrigger arms, hydraulically actuated, for 
utilization in stabilizing the cfrane and carrier when 
lifting heavy loads with extended boom; or 
operating on sloping terrain and under adverse 
conditions. 

3-22. Hydraulic Stabilizing Cylinder 

а. Refuov&L Remove the stabilizing cylinder. 
(Refer to TM 5-3810-290-12). 

б. Disassembly. 

(II Unscrew the head (6, fig. 3-181 from the 
body (2). Remove and discard the packing (5 and 
71 and wiper (8). 

(2) Withdraw the piston and rod (4). 

(3) Remove and discard the packing (3). 

c. Cleaning. Inspection, and Repair. 

(] ) Clean all parts with an approved cleaning 
solvent. Dry thoroughly. 

(2) Inspect the bore of the cylinder (2) and 
the piston rod (4) for scoring. Remove fine scoring 
marks with a lapping stone or fine crocus cloth. 
Replace deeply scored parts. 

d. Assembly. 

Ill Install new preformed packing (3) on 
piston (4). 

(21 Lubricate all surfaces lightly with clean 
hydraulic fluid. 

(31 Replace piston and rod (4) in body (2|. 

(41 Install new preformed packing (5 and 7) 

nd wiper 18) in head (6). 

(5 1 Install head in body (2) and tighten 
.'ecu re ly. 

e. Installation. Refer toTM 5-3810-290-12 and 
install the cylinder on the crane in the reverse order 
of removal. 


Key to figure 3-lH. 

1. Capscrew I4| 

2. Body 

3. Preformed packing (2 1 

4. Piston and rod 

o. Preformed packing 
6. Head 

», Preformed packing 
K. Wiper 
<). Nut 141 
Id. Lockwasher I4| 
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Figure 3-18. Hydraulic stabilizing cylinder, exploded vieu\ 
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3-23. Outrigger Antus 

There are four outrigger arms, each hydraulically 
and independently controlled to stabilize the crane 
platform under a relatively wide area of operation 
deviating from a true horizontal position. 

a. Removal and disassembly. Refer to TM S- 
3810-290-12 and remove and disassemble the 
outrigger arms. 

b. Repair. 

(1) Replace defective parts. 

(2) Replace pad if extremely wobbly. 

(31 Replace micro-switch if defective. 

{ 4 ) W eld arms if it has cracks or broken arms. 

c. Assembly and installation. Refer to TM 5- 
3810-290-12 and assemble and install outrigger 
arms. 

3-24. Outrigger Arm Cylinder 

a. Removal. Remove the outrigger cylinder. 
(Refer to TM 5-3810-290-12). 

b. Disassembly. 

(1) Remove tube assembly (13, fig. 3-19), 
connector (14), elbow (12), reducer (11), and pilot 
piston (81. Remove and discard packing (9 and 
10 ). 

(2) Remove four capscrews (25), and remove 
assembled rod, piston, and head from body (15). 

(3) Remove locknut (16), piston (17), 
packing 131), piston sleeve (33), packing (32) and 
piston follower (30) from rod end. Slide rod (21) 
from bead assembly. 

(4) Remove capscrews (22), gland (24), wiper 
( 23 ) , packings ( 26 and 29 ), and bushing ( 27 ) from 
head (28). 

(5) Remove plug (34), spring (35), and ball 
(36) from body (15). Discard packing (10). 

c. Cleaning, Inspection, and Repair. 

(1) Clean all parts with an approved cleaning 
solvent. Dry thoroughly. 

(2) Inspect the body, rod, and piston for 
scoring. Remove fine scoring with a lapping stone 
or fine crocus cloth. Replace scored parts. 

d. Assembly. 

(1) Reassemble the piston rod assembly 
components in the reverse order of disassembly. 


(21 Replace all packing and seals with new 
parts. 

(3) Lubricate the piston rod assembly lightly 
with clean hydraulic fluid. 

(4) Install the piston rod assembly in the 
body. Tighten the head (28) securely. 

e. Installation. Refer to TM 5-3810-290-1 2 and 
install the outrigger arm cylinder in reverse of 
removal. 

Key to figure 3-]U. 
l/ Nut 

2. Lock washer 
:l Pin 
4. Capscrew 
o. Screw 

6. Plug 

7. Ball 

rt. Pilot piston 
0. Packing 

10. Packing 

11. Reducer 

12. Elbow 

Tube a.ssembly 
14. Connector 
IT). Body 
H). Locknut 
IT. Piston 

18. Cotter pin 

19. I^in 

20. Bearing 

21. Ro<l 

22. Capscrew 
2.'L R(k 1 wiper 

24. Gland 

25. CapscTew 
2(>. tracking 

27. Bushing 

28. Head 

29. Packing 

.‘^0. Piston follower 

81. Packing || 

32. Packing || 

33. Piston sleeve 'll 

;H. Ping tj 

35. Spring ] 

36. Ball 
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Section I. GENERAL 


4-1 . General 

ii.The 6V-53 engine is a 6-cyIinder, wet-cylinder 
liner, fuel injected, 2-cyc!e, V-lype diesel engine. 
The cylinders are numbered one, two, three, right 
and left from the front, or fan end, of the engine. 
The terms ‘"right", “left", "front", and "rear" used 
in referring to the engine and its components, are as 


viewed from the rear of flywheel end of the engine. 
Engine rotation is clockwise, as viewed from the 
front of fan end of the engine, as show n in figure 4- 
i. Cylinder firing order of the engine is as follows; 
1 left, 3 right, 3 left, 2 right, 2 left, and 1 right as 
shown in figure 4-1. 


REAR VIEW OF ENGINE 
ROTATION DIAGRAM 



Figure 4-1. Engine rotation diagram and firing order. 

















Tabic 4‘I. Repair and Replacement Standards 


Component 


Manufacturers 
dimensions and 
tolerances in inches 


Minimum 


Maximum 


Maximum 
allowable 
wear and 
clearance 


ENGINE 


Cylinder Block 
Cylinder bore 

Diamelpr (A, fig 4-53) 

(B, fig. 4-531 
IC Si D. Fig 4-531 
0«t-<)f-roiind 
Taper 

Cylinder liner counterbore 
Diameter 
Depth 

Main bearing bores 
Inside diameter 
Top surface of cylinder block 
Flam ess-transverse 
Flainess-longiludinally 
Cylinder liners 
Seal ring surface 
Outside diameter 
Inside diameter 
Out-of-round 
T a per 

Cylinder Head 
Flatness-transverse 
Flainess-longitudinally 
Valve insert counlerbores 
Diameter 
Depth 

Water nozzles to surface of head 


4.8200 

0.3000 

3.751 


4.4850 

3,8752 


1.1590 

0.298 

1/32 

Recess 


4.5235 

4.4900 

4.3595 


4.8350 

0.3020 

3.752 


4.4860 

3.8767 

0.0020 

0,0010 


1.1600 

0.302 

Flush 


0.0015 

0.0015 


0.003 

0.006 


0.003 

0.002 

0.004 

0,005 


Exhaust Valve Seat Inserts 
Face angle — 30® 

Seat width 
Exhaust Valves 
Stem diameter 
Valve head to cylinder head 
Valve Guides 

Distance below top of head 
Diameter-inside 
Clearance-stem to guide 
Rocker Arms and Shafts 
Rocker shaft diameter 

Rocker arm shaft bushing inside diameter 
Clearance — shaft to bushing 
Cam Followers 
Diameter 

Clearance-follower to head 
Cam Follower Rollers and Pins 
Clearance-Pin to bushing 

Side clearance-roller in follower 
Roller outside diameter 
Roller bushing inside diameter 
Roller pin outside diameter 
* Crankstiaji 

Journal diameter-main bearing 
Journal diameter-conn, rod 
Journal out-of-round 
Journal taper 
Hub outside diameter 


3/64 

0.2480 

Flush 

0,1900 

0.2505 

0.0017 

0.8735 

0.8750 

0.0010 

1.0600 

0.0016 

0.0013 

0.0150 

0.9020 

0.4390 

0.4374 

3.4990 

2.7490 


2.1825 


5/64 

0.2488 

0,0240 

0.2200 

0.2515 

0.0035 

0.8740 

0.8760 

0.0025 

1.0610 

0.0036 

0.0021 

0.0230 

0.9070 

0.4395 

0.4377 

3.5000 

2.7500 

0.00025 

0.0005 

2.1835 


0.390 

0.0050 

0.0040 

0.0060 

0.0100 
I horiz) 
0.0230 


0.0030 
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Tnhlo t-I. Hrpair and Hcplacement Standards — Continued 


Component 

Manufacturers 
dimensions and 
tolerances in inches 

Maximum 
allowable 
wear and 
clearance 


Minimum 

Maximum 

Cra nkshnft — Continued 

Clearance-bearing to hub 

o.o() 2 r> 

0.004.> 

1 

O.OOT 

Tbriisl washer thickness 

O.M« 

0.120 


End play 

0. ()()(> 

0.01.1 

0.017 

Crankshaft Timing Gear 

Backlash 

0,003 

O.OO.i 

0,007 

Blower Drive Gear 




Backlash 

0.003 

0.00.3 

0.007 

Shaft end play 

0.004 

0.006 


Thrust washer thickness 

0.093 

0. 1 03 


Governor Drive Gear 




Backlash 

0.003 

0.003 

0.007 

Runout at journals-total indicator reading 




1 mounted on No. I & No. 4 journals at No. 2 No. 3 journals 
Thrust washer thickness 

0.120,"> 

0.0020 * 
0.1220 

0.0180 

End thrust clearance (end play) 

0.0040 

0.0 1 1 0 

Tolerance given for guidance when regrinding crankshaft 

Main Bearings 

;«.:)o:5o 

040 


Bearing inside dia. (vert, axis) 

0.1230 

Bearing thickness — 90° from parting line 

0.1240 

; 0.124.3 

Clearance-bearing to journal 

0.002.i 

0.00.37 

0.00 iO 

Connecting Rods 


8.8010 


Length-center to center 

8.T000 


Lower bore diameter 

3,0013 

3.002.3 


Upper bore diameter 

l.OOOO 

1.6010 


Bushing inside diameter 

[..•{TOO 

1 .3 < 6,3 


Connecting Rod Bearings 

2.7,31 1 


1 

Inside diameter (vert, axis) 

2. 1 1 

0.1230 

Bearing thickness — 90° from parting line 

0.1247 

0.12,32 

Clearance-bearing to crankshaft journal 

0.00 U) i 

j 

0.0046 

0.0060 

Piston 




Diameter at skirt 

3.8693 

3.871,3 

0.010 

Clearance-piston to liner 

0.0037 

0.0074 

Out-of-round 

Taper 

Piston pin bushing inside dia. 

1.377S 

0.0005 

0.0005 

1,3780 


Piston Pins 




Diameter 

1.3746 

1.3750 


Clearance-pin to piston bushing 

0.0025 

0.0034 

0.010 

Clearance-pin to rod bushing 

0.0010 

0.0019 

0.010 

Piston Rings 

Compression rings — 



0.060 

Gap 

0.0200 

0.0460 

Clearance-ring to groove 



0.016 

Top (No. 1) Tapered face 

0.0030 

0.0060 

No. 2 

0.0070 

0.0100 

0.014 

No. 3 and 4 

0.0050 

0.0080 

0.013 

Oil rings 



0,044 

Gap 

0.0100 

0.0250 

Clearance-ring to groove 

0.0015 

0.0055 

0.008 

Camshaft 


2.1825 


Shaft diameter at bearing 

2.1820 


Runout at center bearing (When mounted on end bearing) 
Thrust washer thickness 

0.208 

0.002 

0.210 


End thrust 

0.008 

0.015 

0.019 

Balance Shaft 




Shaft diameter at bearings 

2.1820 

2.1825 


Thrust washer thickness 

0.208 

0.210 


End thrust 

0.008 

0.015 

0.019 


Component 

Manufacturers 
dimensions and 
tolerances in inches 

Maximum 
allowable 
wear and 
clearance 

Minimum 

Maximum 

Camshaft and Balance Shaft Bearings 




Bearing iTside diameter 

2.187 

2.188 


Clearance-bearing to shaft 

0,0045 

0.006 

0.008 

Camshaft and Balance Shaft Gears 




Backlash 

0.003 

0.005 

0.007 

idler Gear 




Backlash 

0.003 : 

0.005 

0,007 

Bearing inside diameter 

2.186 

2.187 



GENERAL 


NOTE 

Recommended maximum allowable wear and 
dearances specified below are generally applicable 
to other major components of the crane unless 
exception is noted in the text dealing with the 
respective assembly. 


Totui R&dial Clearance 
Bearings 
Bushings 
End play-shafts 


0.0025 

0.0035 

0.0250 


* Tolerar>c«» given for guidance when regrinding craniiBhaft. 


4-2* Engine 

a. Fuel System, The foe! system (fig. 4-3 ( 
consists of a fuel pump, strainer, filter, injectors, 
and related fuel lines. A restricted fitting is located 
in the cylinder head fuel return outlet to maintain 
pressure within the fuel system. The fuel pump 
draws fuel from the tanks through the strainer, and 
forces it under pressure through the filter. From the 
filter, the fuel is forced through the fuel inlet 


passage in the cylindei* head and fuel lines to the 
injectors. The fuel passes through a filter element 
within the injector to a chamber where it is 
metered, displaced, and atomized through the fuel 
injector spray tip into the combustion chamber. 
Excess fuel not required for engine operation is 
circulated through the injectors and fuel return 
lines as a coolant, and returned to the fuel tank. 
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Figure 4-3. Fuel system. 


b. Lubrication System. The lubrication system 
(fig. 4-4) consists of an oil intake screen and tube 
assembly, oil pump, pressure regulator, oil filter, 
by-pass valve, and oil cooler. The rotor-type oil 
pump is bolted to the back of the engine lower front 
cover and is driven directly by the crankshaft. 
Lubricating oil from the pump passes from the 
low er front cover through short gallery passages in 
the cylinder block to the oil filler adapter plate. 
From the adapter plate, the oil flows through the oil 
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filter, then through the oil cooler, and back into ih 
front engine cover and cylinder block oil gallerie 
from distribution to the various engine bearingi 
The drain from the cylinder head and other engin 
parts leads back to the oil pan. Clean engine oil i 
assured bv the use of a replaceable element typ 
filter. Should the filter become plugged, the oil wi 
flow through a by-pass valve in the adapter plal 
(lirectlv to the oil cooler. If the oil cooler becomt 
(dogged, the oil will flow directly through a bypas 








^^ugine bpeeas Dy means ol a regulator valve located 
in the lower front cover. 


galleries. Stabilized oil pressure is maintained at all 


rocker arm 
lubrication 


CAM ROLLER 
LUBRICATION 


CAMSHAFT 

OIL REGULATOR 
VALVE 


CRANKSHAFT TO 
CONNECTING ROD 



OIL COOLER 
BY-PASS VALVE 




OIL COOLER 
HOUSING 


FROM 
FILTER 
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Figure 4'4, Lubrication system. 


c. Cooling System, 

(1) The engine cooling system (fig. 4-5) in- 
cludes a water pump, oil cooler water jacket, 
thermostat housing, water manifold, by-pass line, 
and cylinder block water jacket. A radiator and fan 
are used in the cooling system of the crane. 

(2) The coolant is drawn from the radiator by 
the w^ater pump and circulated through the oil 
cooler, cylinder block, and cylinder heads to the 
thermostat housing. During the warm-up period, 
when the coolant temperature is below normal, the 
thermostat blocks the flow of coolant to the 
radiator. During this period- the pump circulates 


the coolant through the by-pass system to the 
cylinder block and heads. As the coolant rises above 
normal, the thermostat opens and the coolant is 
circulated through the radiator. 

d, Cr&nkcMse Ventilation Sy'steni. The crankcase 
ventilation system consists of a breather tube 
assembly, collector, and crankcase vapor passages. 
Vapors formed within the engine are removed from 
the crankcase, gear train, and valve compartment 
by s continuous, automatic ventilation system. A 
sHght pressure is maintained in the engine crank- 
case bv the seepage of a small amount of air from 
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the air box past the piston rings. This air sweeps up 
through the engine and is drawn off through the 
breather tube and collector. 



INLET 

ME 3810-290-34/4-5 

Figure 4~5. Cooling system. 

€. Air Induction System, The air induction gases through the exhaust valve ports. This air 

system (fig. 4-6) consists of an air cleaner, blower, helps to cool the external engine parts, particu 

cylinder block air chamber, cylinder line intake the exhaust valves. At the beginning of the 

ports, and exhaust valve ports. In the scavenging pression stroke, each cylinder is filled with f 

process employed in the 6V-53 diesel engine, a clean air which provides for efficient combus 

charge of air is forced into the cylinders by the For description, data, and service operation o 





Section IE. RADIATOR ASSEMBLY 


4-3. General 

The radiator assembly consists of a top tank, 
radiator core, and bottom tank. The bottom tank 
has a separate coolin^r coil, which is used for cooling 
of the transmission fluid. The radiator assembly is 
connected to the thermostat housings engine oil 
cooler by hoses and clamps and is supported by 
brackets bolted to the carrier main frame (fig. 4-7). 

4-4. Radiator Assembly 

a. Removal. Remove the radiator assembly 
(Refer to TM 5-3810-290-12). 

b. Disassembly. 

i 1 ) Remove screw ( 15, fig. 4-7 ), retainer clips 
(14) and hose (13) from radiator top tan k assemblv 

( 8 ). 

(2) Remove radiator cap (9) and preformed 
packing (10). 

(3) Remove capscrews (11). lockwashers 
(12), nuts (16), and remove top tank assembly and 
gasket (22). 

(4) Remove bolts (30), lockwashers (12), and 
nuts (16), and remove bottom tank assembly (23) 
and gasket (22). 

15) Remove pipe elbow (25) from bottom 
tan k. 


c. Cleaning, Inspection, and Repair. 

( I) Flush the radiator core passages vvith an 
approved radiator cleaning solvent. 

(21 Inspect the core for bent fins, straighten 
where possible. 

(3) Plug all tube and hose connecting points 
of radiator except one. At the opening attach an air 
supply of 10 p.s.i. 

CAUTION 

Do not use an air pressure greater than 

10 p.s.i. as it may damage the radiator 

core. 

(41 Immerse the radiator in a vat of water and 
watch for air bubbles. Should they appear, mark 
the point of origin. 

(5) Dry the radiator thoroughly, and if 
possible solder all leaks carefully. I se a minimum 
amount of solder and do not permit solder to leak 
into the radiator core. 

(6) Repaint the radiator core. A thin coat of 
(lull black radiator paint is desirable. Ordinary oil 
paints with glossy finishes do not transmit heat as 
well. 

(7) Replace a top tank, bottom tank or core 
assembly that is damaged beyond repair. 
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NOTE 

No blocked core tubes are allowed. 

d. Assembly, Assemble the radiator in reverse 
order of disassembly. 

€. Installation, Refer to TM 5-381U-2VO-1 2 and 
install the radiator assembly on the carrier. 


Key to figure 4-7. 

1. Elbow 12), water 

2. Clamp (bl, hose 
.'E Hose 12), rubber 
4. L. H. Support 

.7. Hose, rubber 
(). Clamp 121, hose 
7, Adapter, hose 
b. Tank assembly, top 
0. Cap, radiator 

10. Packing, preformed 

11. Screw, cap (19), hx. hd 

12. Lock washer 172) 

13. Hose, rubber 

1 4. Clip, retainer (2 ) 

13. Screw, machine 12) 

JO. Nut, plain, hexagon (53) 

17. Side assembly, LH 

Ib, Screw, cap. hex hd 181 

19. Bracket: Radiator mtg R! 

20. Lockwasher (bl 

2 I . Nut, plain, hex (8 ) 

22. Gasket, tank 12) 

23. Tank assembly, bottom 

24. Draincock 

23. Elbow, pipe 12) 

20. Clamp, hose 12) 

27. Hose, rubber 
2b. Screw, cap 16) 

29. Shroud, radiator 

30. Bolt, machine 133) 

31. Side assembly, RH 

32. Clamp, hose 12) 

33. Hose, rubber 

34. Hose, rubber 
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Section III. FAN ASSEMBLY 


4-5. General 

a. The engine cooling fan is driven by a pair of 
V-drive belts from the crankshaft pulley. The fan is 


boiled to a hub extension, which in turn, is bolted t 
a combination fan hub and pulley which turns oi 
two tapered roller bearings. 



1. Capscrew (6) 

2. Lockwasher (61 

3. Blade assembly 

4. Nut (6) 

5. Capscrew (6) 


9. Bolt 

10. Washer 

1 1 . Bearing 

12. Shims 

13. Retainer 


17. Seal 

18. Support 

19. Lockwasher (2) 

20. Bolt (21 

21. Branket 


24. Capscrew (41 

25. Lockwasher (4 1 

26. Washer 14) 

27. Shaft 
2«. Bolt 


, Jt v-'L* * jjjtcdx aaa luio^c^ liLI LLil:; AdfiJ 

hub, are pressure lubricated prior to assembly and 
the cavity between the bearings is packed ap- 
proximately Vi full of grease at the time the hub is 
assembled. Also, the fan hub cap is packed ap- 
proximately Yi full of grease. No further 
lubrication is required until the fan hub assembly is 
overhauled. The hub cap at the front and a seal at 
the rear of the hub prevents leakage of the 
lu bricant. 

c. The fan assembly may be removed, (para 4" 
6 without removal of the engine assembly, ff the 
fan assembly has been so removed, omit paragraph 
4'6 a below. 

4-6* Fan Assenably 

a. Removal. 

(II Remove capscrews <1, fig. 4-81, lock- 
washers (2K nuts (4K and blade assembly (3). 

(2) Remove fan belts (refer to TM 5-38 iO- 
290-121. 

(3) Remove four capscrews (24), lockwashers 
(25), washers (26), nuts (29), and fan hub 
assembly from bracket (21). 

(4) Remove four capscrews (23), lockwashers 
(22), and bracket (21). 

(5) Remove four capscrews (20), lockwashers 
(19), and support (18) from front of engine 
assembly. 

(6) Remove not (29), washer (26), capscrew 
(24), and bracket support (30) from front of engine 
assembly. 

b. Disassembly. 

(1) Remove six capscrews (5), lockwashers 
(6), and hub extension (7). 

(2) Remove the cap (8). Remove the bolt (9) 
and washer (10). 

(3) Tap the shaft (27) with a soft hammer and 
withdraw the shaft from the pulley and hub 
assembly (15). 

(4) Remove the oil seal (17), bearing (16), 
bearing (11), shims (12), retainer (13), and spacer 
(14). 

c. Cleaning, Inspection, and Repair. 

(1) Clean the blade assembly and fan hub 
parts with an approved cleaning solvent. Dry with 
compressed air. 

(2) Inspect the V-belts for cracks and signs of 
excessive wear. Replace as required. 

CAUTION 

Always replace the V-belts as a set. 

(3) Inspect the fan and crankshaft pulleys for 


wajuflttge auQ excessive wear, tlemove any rougn or 
rust spots with crocus cloth. Replace the pulley (s) 
as required. 

(4) InsDect the blade assembly for cracks or 
bent blades, it blades are oauly bent, replace the 
assembly. Do not attempt to straighten. 

(5) Hold the inner race of the bearings and 
rotate the outer race slowly by hand. If rough or 
tight spots are detected, replace the bearing. 

d. Assembly. 

(1) Apply a good grade of GAA grease to the 
rollers of both bearings before installing them in the 
pulley (15). 

(2) Install the inner bearing (16) with the 
protruding face of the inner race facing outward 
from the hub. 

(3 ) Install a new oil seal (17) with the felt-side 
flush with the outer edge of the hub. 

(4) Place the hub over the shaft (27) and 
install the bearing spacer (14). 

(5) Pack the cavity approximately Vi full witl 
all purpose grease and install the grease retainei 
(13). 

(6) Place the shims (12) against the bearing 
spacer. Then, install the outer bearing (11) with the 
protruding face of the inner race facing outw^ard 
from the hub. 

(7) Secure the hub with the retaining washer 
( 10) and bolt (9 ). Tighten the bolt to 83-93 pound- 
feet torque while rotating the pulley. 

(8) Check the end play in the assembly with 
the shaft in a horizontal position. The end play 
must be within 0.001 to 0.006 inch. If necessary, 
remove the bolt, washer, and outer bearing and 
adjust the number and thickness of shims to obtain 
the required end play. Shims are available in 0.015, 
0.020, and 0.025 thickness. Then reassemble the 
fan hub and check the end play. 

(9) Fill a new fan hub cap % full of grease 
and install it in the end of the fan hub (pulley). 

(10) Install the hub and shaft assembly on the 
bracket (21), attach with bolts (24) and washers 
(25 and 26). Do not tighten the bolts. 

(11) Install the hub extension (7) on the hub 
and pulley assembly. Secure with bolts (5) and 
lockwashers (6). 

e. Installation. 

(1) Install the fan assembly on the engine in 
reverse order of removal. 

(2) Adjust fan belt tension. 
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Section IV. WATER PUMP AND IDLER PULLEY ASSEMBLIES 


4-7. General 

a. The water pump is a centrifugal-type (im- 
peller) pump, mounted on top of the oil cooler 
housing and is belt driven by the left cam-shaft 
balance weight pulley. The sealed water pump 
shaft ball bearing is filled with lubricant when 
assembled and no further lubrication is required. 
Coolant is prevented from creeping along the shaft 
toward the bearing by a seal. The coolant is drawn 
from the radiator by the pump and circulated 
through the engine oil cooler, cylinder block, 
cylinder head, thermostat housing and back to the 
radiator. A portion of the coolant is diverted from 
the thermostat housing and passes through the 
engine coolant filter and returned to the water 
pump. 

b. The water pump idler pulley assembly is 
mounted on the upper engine front cover, and 
provides a means of adjusting the water pump drive 
belts tension. 

4-8. Water Pump 

a. Removal Remove the water pump as in- 
structed in TM S-3810-290-12. 

b. Disassembly. 

(1) Match mark pulley and shaft assembly. 
Remove pulley (14, fig. 4-9) with a suitable puller. 

(2) Remove seven bolts with assembled 
washers (1). Remove cover (2) and gasket (3). 
Discard gasket. 

(3) Press out shaft assembly (6), seal (5), and 
impeller (4) from body (13). 

CAUTION 

Use adapter to apply pressure on 
bearing outer race. Do not press on end 
of pump shaft. 

(4) Press end of shaft assembly (6) out of 
impeller (4). Remove seal (5) from pump shaft. 
Discard seal. 

c. Cleaning, Inspection, and Repair. 

(1 ) Clean all parts with an approved cleaning 
solvent except the shaft assembly. Dry with 
compressed air. 


NOTE 

A permanently lubricated and sealed bearing is 
used in the shaft assembly and is not to be washed. 
Wipe the bearing and shaft assembly with a clean 
lint-free cloth. 

(2) Inspect impeller for damage and excessive 
wear on impeller face which contacts seal. ReplaC' 
impeller if worn or damaged. 

NOTE 

The clearance between the inner edge of the 
impeller and the pump body should be 0.010 — 
0.022 inch. 

(3) Rotate shaft bearing slowly by hand. 1 
rough or light spots are detected, replace shal 
assembly. 

NOTE 

A replacement kit containing those items denoted 
by an asteri.sk ( ^) in figure 4-0 is available for 
repair and overhaul of the water pump. 

d. Assembly. 

( 1 ) Press shaft assembly (6) into pump bod 
(13) until outer race of bearing is flush with ouU 
face of pump body. Apply pressure on oiiU 
hearing race only. 

(2) Lightly coat outside diameter of new sei 

(S) with seal compound. Install seal in pump bod 
by applying pressure on seal outer flange. Press i 
until flange contacts pump body. 

(3) Support pulley end of shaft and prej 
impeller (4) on shaft until impeller is flush wit 
pump body. 

(4) Place pulley (14) on bed of arbor prej 
and press shaft into pulley until pulley is in il 
original position on shaft. 

(5) Install cover (2) and new gasket (31 an 
secure with seven bolts and assembled washers (1 
Tighten the bolts to 6-7 pound-feet. 

(6) Run the assembled pump dry at 120 
revolutions per minute for one minute to insur 
satisfactory sealing of the seal. 

€. Installation. Install the pump on the engine i 
the reverse order of removal. 
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1. Bolt (7) 

2. Cover 

3. Gasket ^ 

4. Impeller ^ 

5. Seal * 

6. Shaft ^ 

7. Pipe plug 

8. Nipple 

9. Nipple 

10. Tee 

11. Nipple 

12. Bushing 

13. Body 

14. Pulley 

15. Gasket ^ 

16. Lockwasher (4) 

17. Bolt (4) 

* c'oiiipuiienU available m repair kit. 

Figure 4-9. Water pump, exploded view. 


4-9. Water Pump Idler Pulley Assembly 

a. Removal, Remove the idler pulley assembly 
(refer to TM 5-3810-290-12). 

NOTE 

The pulley assembly includes the pulley adjusting 


bracket, and shaft and bearing assembly which 
are not serviced separately. 

b. Disassembly. 

(1) Support the pulley in an arbor press, and 
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press out the shaft and bearing assembly and 
bracket by applying pressure on outer rhce of 
bearing, 

(2) Support the bracket and remove the shaft 
and bearing assembly by pressing on shaft only, 

c. Clesining, Inspection, and Repair. 

Ill Clean the bracket, pulley, and hardware 
with an approved cleaning solvent. Dry thoroughly 
with compressed air. 

CAUTION 

Do not immerse the shaft and bearing 

assembly in any cleaning solvent. 

(2) Inspect the pulley and bracket for ex- 
cessive wear or cracks. Replace idler pulley 
assembly as required. 


<3) Revolve the shaft in the bearing slov 
hand. H rough or tight spots are detected, n 
idler pulley assembly. 

d. /tssembly. 

ill Press the bearing and shaft assembi 
the pulley by applying pressure on the outer r 
bearing until outer race of bearing is flush 
inside surface of pulley. 

(2) Press shaft and bearing assembly 
pulley into bracket, apply pr(vssure on shaft 
and press in until the distance between the 
edg(* of the pulley and brack(' t is 0 . 1 b() in<'h. 

e. Jnstalliition. Refer to 'VM 1 ()-2h ()- 1 

install the water pump idler pulh'V assembi 


Section V. ENGINE ALTERNATOR 


4-10. General 

a. The battery-charging circuit consists of an 
ngine-mounted, belt-driven alternator with built-in 
oltage regulator, batteries, and wiring. A reverse 

voltage polarity relay is included in the circuit for 
additional protection. The alternator output is 60 
amperes at 28 volts. Alternating current rec- 
tification is provided by long-life silicon diodes, and 
voltage regulation can be adjusted externally with a 
conventional screw^driver. 

b. Before the alternator is removed for overhaul 
or rebuild, all external circuit elements (e.g., belt 
tension, wiring and terminal connections, and 
condition of battery) should be carefully checked 
for proper performance before assuming that the 
alternator is malfunctioning. 

c. Removal, testing, and installation of reverse 
polarity relay is covered in TM 5-3810-290-12. 

4-11. Alternator 

a. On Vehicle Testing. Before removing the 
alternator for repair or replacement, inspect the 
drive belts, mounting brackets, and wiring harness 
in the following manner: 

(1) Check belts for proper tension, excess 
wear, or the presence of oil or grease which could 
cause them to slip. Check the pulleys for 
discoloration which would indicate overheating due 
to belt slippage. Inspect pulleys for wear which 
could allow belts to bottom in the pulley grooves. 
Replace any worn or defective parts. 

(2) Check mounting brackets and tension 
adjusting arm. Wear or looseness of these parts will 
prevent proper belt adjustment and may result in 
misalignment which will cause premature wear on 


belts, pulleys and hearings. l'ighl<‘U or replare 
as necessary. 

(3) !nsp(H t all wiring and i<*rminals for 
of wear, loosimess or corrosion, (dun k for w * 
frayed insulallon wliiidi coidd result in sho 
grounds. Chmn and lighten all terminab 
connections. 

(4) Check batteries. Tak<' a si)(>cifi<’ g 
reading on each ctdl- Replace batt<‘ri<‘s whi 
dicate one or more defective' c<'lls. 

(.5) After the above checks and adjust 
have been performed, an ele<*trical clu'ck m 
made. An accurate voltmeter will he requir 

(a) Remove the alternator l('rminal <*< 

expose the " terminal and check the v 

across this terminal and alternator ground i 
llD), If the vehicle is equipped with a i 
switch, turn this on. Full battery voltage sho 
present. If not voltage is present across the 1 
terminal and ground, an open circuit betwe 
alternator and battery is indicated. This ni 
due to loose or broken wiring or possibly a d<' 
circuit breaker, master switch, or ammeter, 
on the ignition switch and check for battery v 
between ground and the alternator ignition 
Correct any defects before proceeding to th 
test. Full battery voltage must be present 
alternator positive terminal as well as the alte 
ignition terminal when the ignition switch is t 
on. 

(b) Reconnect the voltmeter across tV 
terminal and alternator ground (fig. 4-1 ID 
engine should now be started and run at a 
which will maintain approximately 2000 alte 
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ical accessories should now be lurned 
Uternator output is approximately 10 
5 point, the voltage should be 28.0, If 
above or below this reading, it should 
;1 as instructed on figure 4-llD). 
►Itage by turning screw coun- 
Be sure to replace the plug after 
lave been made to keep out the dirt 
When vehicles are operating in 
^re extremely higli temperatures are 
it may he necessary to reduce the 
event battery damage. Under these 
Jtage should be reduced to a point 
?s remain charged but do not overheat 
ive amounts of water. 
iL 

ove the engine liood top panel (refer 
0-290-12). 

onnect alternator electrical load from 
Ly relay (refer to TM 5-3810-290-12). 
ove alternator drive belts (refer to 
:90-l2). 

ove alternator adjusting boll and two 
ts (refer to TM 5-3810-290-12). 
alternator from engine assembly. 
nbly, 

ove pulley nut, guard washer, and 
litable puller. 

NOTH 

ley in vise with [irolective jaws wlien 
lilt. 

ove key and pulley spacer. 

ove the six socket head screws (38, 

ove drive end housing (29), regulator 
), and packing (23). 
ove the four screws (53) and 

nbly (25) from the drive end housing 

NOTE 

or also serves as a bearing retainer and 
moved when replacing the drive end 
)l, 

)ve the bearing (26), packing (27), 
8) from the drive end housing (29). 
)ve the two screws (22), guard 
and lockwashers (14) which secure 
Ider (20), and remove the brush 


holder. Remove the brushes (56) from the holder. 

(8) Remove the screw (50), washer (49), and 
sleeve (48), from rotor shaft (41). Remove fan 
(47), and key (51^ from shaft. 

(9) Remove the six screws (52), and pull the 
end housing (45), and rotor assembly from the 
intermediate housing assembly (10). 

(10) Remove the end housing (45) from the 
rotor shaft. Remove the bearing (44). 

NOTE 

The bearing may remain on the rotor shaft or in 

the housing. Removal procedure will be controlled 

by its location. 

(11) Press the seal (39) out of the in- 
termediate housing (10). 

NOTE 

Replace with new .seal when assembling. 

(12) Further disassembly of the unit is not 
required unless tests listed in paragraph e below 
indicate a defective component. 

d. Cleaning, Inspection, and Repair. 

(I ) Clean all parts with an approved cleaning 
solvent. Dry thoroughly with low-pressure com- 
pressed air, 

NOTE 

Do not immerse electrical components in solvent. 

Wipe as clean as possible with dampened cloth. 

(2) Inspect bearings (26 and 44) for wear. If 
total radial clearance of either exceeds 0.003 — 
0.005 inch, replace the bearing(s). 

€. Testing. 

(1) Slide the three insulating sleeves away 
from the splices and unsolder the connections to the 
stator leads. 

(2) Connect a series test light between each 
stator lead and the core. Lighting of the test lamp 
indicates a grounded coil which will necessitate the 
replacement of the stator. 

(3) Connect the test lamp between each stator 
lead for a continuity check. An open circuit will 
require replacement of the stator. 

(4) 'The positive heat sink is insulated from 
the housing. A continuity check with test lamp or 
ohmmeter will indicate the need for replacing 
insulators and bushings. 
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RECTIFIER CELL POLARITY MARKINGS 
Positive Terminal Post 



Cells Used in Positions 
4-5-6 Have Symbol Stamped 
as Shown. The Symbol or 
Arrow Marking Always 
Points to the Positive 
Side of the Rectifier. 


g NEGATIVE CASE 
Negative Terminal Post 
Cells Used in Positions 
g 1-2-3 Have Symbol Stamped 
as Shown. The Symbol or 
Arrow Marking Always 
Points to the Positive 
Side of the Rectifier. 


POSITIVE CASE 

CAUTION: DO NOT USE COLOR CODING 
TO DETERMINE POLARITY 



A 


B 


important 

Before Assembling Lip 
Seal, Cavity to be 
Filled 40 to 50% With 


VOLTMETER 



(5) The negative heat sink is grounded to the 
housing through its mounting screws. All con- 
nections must be clean and secure. 

(6) Test the positive diodes (A, fig. 4-11) by 
coooectiog the negative lead of ao ohmmeter to 
check point 2 {B, fig. 4-13) and the positive lead to 
terminals 1, 2, and 3. A lov; resistance reading 
should be obtained. Reverse the ohmmeter leads. A 
high resistance reading should be obtained. If a low 
resistance reading is obtained, the diode is short 
circuited and must be replaced. 

{!) Check the diodes in the negative heat sink 
by connecting the negative test lead of an ohmmeter 
to check point. 1 and touching the positive lead to 
termiDals 4, 5, and 6 ?B.. fig. 4-11). A low reading 
indicates a defective diode and consequent replace- 
ment. 

18) In case the above electrical components 
check out satisfactorily, replace the voltage 
regulator assembly (25, fig. 4-10). 

NOTE 

Do not attempt to repair the voltage regulatoir 

assembly. 

(9) To replace a defective diode, unsolder the 
lead and remove the rubber sealant from around 
the diode. Unscrew the diode; check the mounting 
surface of the heat sink for burs or foreign material 
which might prevent the new diode from seating 
properly. 

CAUTION 

Observe the correct polarity when 
replacing diodes. Otherwise, serious 
damage wil! resulu Reference A, figure 
4-11, 

(10) Insert the new diode and tighten to a 

frkF’irm.ia <n,f ni<rkii m <rl G tllP lipijafl 


(11) When o 
assembly, unsolder 
close as possible on 
housing (10, fig. 
assembly (42) from 

(12) Carefully 
which seals the thro 
the new stator assera 
the fiber insulator a; 
the leads with new 

(13) Test th 
grounding. An ohi 
collector rings shou 
reading does not fa" 
coil is defective. Co 
collector ring and tl 
defective rotor coil. 

/. Assembly. 

(1) Assemble 
order of disassembb 
when inserting the 
stator and intermed 
the collector rings 

(2) Press the r 
on the rotor shaft. I 
aiinement of the si 
(25) with the conn 

Before assemt 
illustrated (C, 

(3) Install the 
Install the guard wj 
pulley nut. Torque 

g. Installation. 
reverse order of r< 
tension (refer to T 
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(2) Loosen clamp between flexible pipe and 
exhaust manifold (5, fig. 4-23). 

(3) Remove exhaust manifold (para 4-25). 

CAUTION 

Remove battery cables before removal 
of ''loctrical leads. 

(4) Tag and disconnect all electrical leads to 
the starting motor and solenoid. 

(5) Remove three capscrews and washers that 


secure starting motor 
12 ). 

(6) Slide the starl 
to clear both the air « 
housing. 

(7) Lift starting 
opening provided by i 
and left bottom hood 



lever housing (32, fig. 4*13)., and drive housing 
(28) so that parts may be properly oriented during 
assembly. 

(2) Remove six socket head capscrews (26, 
and 27, fig. 4-13) and pull drive housing ( 28 ) from 
starter. Remove and discard gasket (30). 

(3) Loosen terminal screw on solenoid relay 
terminal. Remove nut (46, fig. 4-13), lockwasher 
(47), and terminal and lead (1, fig. 4-13). 

(4) Remove four screvt/s (39), two inspection 
covers (38), and discard gaskets (40). 

(5) From each inspection opening, remove one 
screw' (62, fig. 4-13) and lockwasher (64) that 
attaches the field coil lead as we II as a brush. Mark 
the tw'o holes for identification upon assembly of 
the starter. 

(6) Remove four screws (42, fig. 4-13) and 
lock washers (41 ), and pry the commutator end 
plate and brush holder assembly (fig. 4-13) loose 
from the frame. 

(7) Before further disassembly, test brush 
spring tension (65) using a suitable spring scale. 
Tension must not be less than 80 ounces. 

(8) Remove the six remaining screws (62) and 
lockwashers (64), and remove eight brushes (63). 

(9) Remove nut (48), lockwasher (47), and 
washer (49) from terminal stud. 

(10) Remove three screws (72), lockwashers 
(73), and washers (74), and separate end frame 
(52) from commutator plate assembly (54). 
Remove two insulating washers (53) from terminal 
stud . 

(11) Remove insulator (50) and bushing (51) 
from end frame only if replacement is necessary. 

(12) Remove two grounded brush holder 
screws (68), screws (69), lockw'ashers (70), and 


lever ( 1 9 ). T urn nu 
plunger and spring 

(20) Remove 
retainer (16), sprir 
boot (13), and was 

(21) Remove ] 
shaft (23) from leve 
preformed packing: 
lever (19). 

(22) Remove 
Remove four screw 
solenoid switch froi 

(23) Pull arma 
of frame. Remove s 
armature shaft and i 
end. 

Do not remove fi« 
^para c below 1 ir 

(24) Remove 
sulating washers (5 

(25 ) U sing a so 
attachment, remove 

A press ram may ^ 
wrench and drive 

(26) Remove I 
(44) and insulator: 
bushing (4). 

Take care not I 
or scratch coi. 
c. Cleaning, Insi 
( 1 ) Clean solen 
and frame with a c 
cleaning solvent. D 
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ing, or rough spots with fine crocus cloth 
led in dry-cleaning solvent. Replace a drive 
:h assembly that has a defective pinion gear, 
ked or otherwise damaged parts, or inside 
leter of drive clutch bushings exceeds the limit. 
NOTE 

A new drive dutch bushing measures 0.6240 — 
0.6230 inch inside diameter. 

(8) Inspect shift lever housing (32, fig. 4-13) 
cracks, warpage, scoring, burs, and nicks on 
:hined surfaces. Smooth scoring, burs, and 
or nicks with fine crocus cloth dipped in 
cleaning solvent. Replace a housing that is 
ked, warped or badly damaged. 

(9) Check inside diameter of lever housing 
bing. If diameter is greater than 0.8355 inch, 
ace bushing. A new bushing measures 0.8335- 
555 inch inside diameter. 

(10) Inspect shift lever (19, fig, 4-13) for 
ks or distortion. Diameter of shaft bore must 
exceed 0.5120 inch, (0.5100-0.5120 inch when 
). Replace a damaged shift lever or one with a 
? diameter greater than 0.5120 inch. 


KEY to fi 

1 . Termi 

2. Washi 
2. Armia! 
4. Bushj] 
r>. Wash* 
6. Wash* 
T. Nut ( 
H. Connc 
9. Lockw 

10. Solenc 
I 1 . Flung 
12. Wash* 
1.3. Boot 

14. Sprini 

15. Spring 

16. Spring 
IT. Retail 

18. Nut 

19. Shift 1 

20. Prefer 






KEY to figure 4-13 (sheet 2 of 2) 

46. Nut 

47. Lockwasher (2) 

48. Nut 

49. Washer 

50. Insulator 

51. Bushing 

52. End frame 

53. Washer (2) 

54. Commutator plate assy 

55. Plate 

56. Insulator plate 

57. Plate and stud 

58. Bush ing ( 8 ) 

59. Insulator (21 

60. Plate 

61. Plate (2) 

62. Screw (8 1 
6 3 . B ni sh (81 

64. Washer (81 

65. Spring (8 1 

66. Screw (21 

67. Screw (21 

68. Screw 121 

69. Screw (21 

70. Lockwasher (8) 

71. Brush holder (41 

72. .Screw (31 

73. Lockwasher (31 

74. Washer (31 

(11) Inspect spring (15) for cracked or broken 
condition. Approximate free length of spring should 
be 2.7920 inches; a compression force of 13.5 — 
1 4.5 pounds should compress spring to a length of 
1.560 inches. Replace a spring that is broken, 
cracked, or fails to meet above requirements. 

(12) Check diameter of shaft (23). Replace 
shaft if diameter is less than 0.4980 inch. A new 
shaft measures 0.4980 — 0.5000 inch in diameter. 

Tmcrii or* t im rm uif'sfiniTr oira/l -fr* rrs o 1 5, 9 f i cr 


(17) Inspect th 
spacer (washer) (4! 
Replace parts as req 
that is worn to less t 
a spacer that is 
thickness. 

A new thrust was 
inch, and a new sp 
inch in thickness. 

(18) Check arr 
worn conditions; re 
one of the conditio 

(a) Diamete 
mutator end worn t 
shaft measures 0.6 

(b) Diametf 
housing shoulder pc 
0.8225 inch. A n 
0.8240 inch at this 

/"cj Diameter 
that is worn to less 
measures 0.6220 — 

(d) Diamete 
2.1930 inches. A ne 
2.3180 inches at th 

(e) Check c 
condition, a manu 
limit of 0.0020 inc 

( 19 ) Inspect ai 
light by placing on 
and the other test j 
testlight glows, the 
be replaced. 

(20) Inspect ar 
fiYtiirp. IVf 
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(c) If commutator is turned down to a 
diameter of 2.1930 inches and is still un- 
satisfactory, replace armature. 

rdj After resurfacing the insulation (mica) 
between the commutator bars must be undercut to 
a depth of 0.025 — 0.032 inch below surface of 
commutator. 

NOTE 

Use care in undercutting. Do not widen com- 
mutator slots by removing metal from bars and do 

not leave a thin edge of mica next to bars. 

(e) After undercutting mica, remove all 
copper and mica particles with compressed air. 
Polish commutator with no. 00 sandpaper while 
rotating in a lath of 1500 revolutions per minute. 

122) Inspect starter frame for cracks, 
distortion , or stripped threads. Replace a defective 
frame. 

(23) Check field coils for ground by attaching 
one lead of a test lamp to the starter frame and the 
other lead to a coil connector. If the test lamp 
glows, the coil is grounded and should be replaced. 

(24) Check for open coil by connecting test 
lamp leads to ends of field coils. If lamp does not 
light, the field coil is open and must be replaced. 

d. Assembly, 

(1) Install bushing (4, fig. 4-13) on field coil 
(44) terminal stud and position field coil in frame. 
Secure terminal stud with two insulating washers 
(51. washer (6). and nut (7). 

(2) Position two insulators (35) between field 
coil and frame. 

(3) Position eacn ot the poie snoes (37) on coil 
inside frame. Aline mating holes and secure with 
pole shoe screws (36). 

NOTE 


plunger sh 
shift lever 
(10) Ii 
not tighten 

(IDS 
down) and 
with plung 
Make sure 
solenoid sw 
until seate( 

(12) I] 
in lever ho 

1 1 m ay 
engage 

(13) S 
capscrews 

(14) r 

(56) , and 
pointed in 
bushings (i^ 
and stud ( 

( 1 5 ) r 

two brush 
secure will 
each. 

( 16 ) 1 
(70) on ea 
hole of bn 

(17) 

holders ( 7 1 

(57) and : 
washer (7( 

(18) I 
(70) on ea 

hole of bn 


^22) Position thrust washer (2, fig. 4-13) on 
mutator end of armature (3) shaft and install 
•mutator end plate and brush holder assembly 
armature shaft. 

«23) Raise springs (65, fig. 4-13) and install 
t brushes (63). Secure six of the brush leads 
screws (62) and lockwashers (64), omitting 
h lead connection for two brushes that will 
':ectto field coils as marked during disassembly 
*a 4-13b(5)). 

*24) Install washer (45, fig. 4-13) on splined 
of armature shaft and install assembled ar- 


mature, commutat< 
brushes, as a unit, i 
(para 4-1 3 6 (1 ) ) on 
with four screws (4 

(25) Aline holes 
and brush holders 
secure with two set 
washers (64), 

(26) Position 
covers (38), and se 
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SH, 

(Tl 

Pit 



A. CIRCUIT FOR CHECKING PINION CLEARANCE 


5SS 



BATTERY 
(24 VOLT) 


AMMETER 

(SI 



groove of drive housing (28). Slide drive housing 
over drive clutch (29) and aline scribe marks on 
drive housing and lever housing. 

(29) Install screw (26) in blind tapped hole. 
Install five screws (27) in remaining holes of drive 
housing. Torque all six screws to 13-17 pound-feet. 
e. Adjustment. 

( 1 ) Break all external connections between 
solenoid switch and starter. 

(2) Remove inspection plug (22, fig. 4-13) 
and gasket (21). 

i 3 ) Connect starter motor to battery as shown 
in figure 4-14A. 

(4) Momentarily flash jumper cable (fig. 4- 
1 4A I. The pinion will now shift into cranking 
f)osition and remain so until battery is discon- 
n e(' ted . 

(o) Adjust pinion clearance as instructed on 
figur(* 4 - 1 4B. 

/. No-Load Test. 

( ! ) Provide test hook-up for starter as shown 
in figure 4-1 4C. 

(2) Adjust carbon pile to provide a voltage 
re.'uling of 2 3 volts. 

(3) Armature speed should be 7000 rpm 
minimum, 10,700 rpm maximum. Current draw 
must he 60 amperes minimurn and 90 amperes 
maximum. 

(4) Low free speed and high current draw 
in d i cate : 

(a) Too much friction — tight, dirty, or 
worn hearings, bent armature shaft or loose pole 
shoes allowing armature to drag. 

(b ) Shorted armature. This can be checked 
with growler (para 4-13 c (20)) after disassembly. 


(c) Groi) 
for grounds (f 
disassembly. 

(5) Failure 
indicates : 

(a) A di: 

(b) Froz 

(6) Failure 
indicates : 

(a) Oper 
connections and 
4-13 c(24)). 

(b) Oper 
commutator f 
disassembly. 

(c) Poor 
commutator. Ch 
brushes, high in 

( 7 ) Low nc 
indicates a higl 
connections, def 
causes listed in 

(8) High f: 
indicate shorted 
repeat test. 

g. Installatio 
reverse order of 
137 — 147 poun 

Use care ii 
manifolds, 
jarred or 
installed ar 
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(6) Disconnect two coolant hoses from 
compressor cylinder head. 

(7) Remove two bolts and flat washers that 
secure compressor support bracket to engine upper 
front cover. 

(8) Remove four capscrews, lockwashers, and 
nuts that secure the compressor crankcase to the 
engine mounted base. 

(9) Lift compressor up and forward from 
engine. 

6. Disassembly. 


Be sun- lo 
(‘onn<*elin;Lj 

(IS I Pus 
tached out the 
the upper bea 
( 161 IJ se 
the piston rir 
ill) Her 
press w'fist p 
(xmnecting ro 


NOTK 

Before disassembly, the cylinder head, cylinder 

block and crankcase should be marked lo 

maintain their relationship upon reassembly. 

(1) Remove two screws and lockw ashers that 
secure the governor (fig. 4-15) lo the compressor. 
Discard the gasket. 

(2) Unscrew cover (2, fig. 4-15). 

(3) Remove retaining ring (4) and lift out the 
adjusting screw and spring assembly. 

(4) Remove nut (3), spring seat (5), spring 
(6), two spring seals (7) and spring guide (8) from 
adjusting screw (9). 

( 5 ) Remove exhaust stem (10) and spring ( I ) 
■om piston (17). 

(6) Invert the body (13) and tap lightly to 
.emove the piston assembly (17). 

(7) Remove the spring (14), valve (15), and 
preformed packings (16 and 18) from piston (17). 
Discard the preformed packings. 

(8) Remove plugs (11) and filters (12) as 
necessary for cleaning and replacement. 

(9) Remove the locknut (34, fig. 4-16), 
remove the pulley and key (59) from the crankshaft 
with suitable puller. 


W risl f>in S 
\varraii { rd 
par.'ijLrriii pli 

(181 Her 
(15). end cov< 
from crankca 
(19) Pre, 
(28), n'liiovir 
120) If i 
bushing (,35) 
and bushing 
(17). 

(2 1) Rer 
that sec* lire tie 
block. Discar 

(22) Rer 
washers (60), 
head. Remov 

(23) Dei 
( 56 ), spring 
cylinder blocl 

(24) Lifi 
(54) from the 
applied to the 


one port to the cooling passages. To the remaining suitable stone. I 

port apply a source of compressed air. Immerse leakage persists, i 

entire cylinder head in water. If a steady stream of (47). With air prc 
bubbles is detected, replace cylinder head. head, check for ii 

(3) Assembly discharge valves (47), with new (3). No leakage 
springs (48) and new valve caps (3) into cylinder (4) Clean c; 

head. Valve travel should be betw^een 0.056-0. 070 unloader passage 

inch. Apply 100 pounds of air pressure through (5) If inlet 

cylinder head discharge port and apply soapy w^ater damage, they can 

at the discharge valves and seats. A slight leakage is or a lapping stoi 

permissable. If leakage is excessive, continue to cessively should 1 
apply air pressure, and with a fiber or hardwood 

dowel and hammer, tap the valves off their seats dimension 

several limes. This should help seat the valves, and 140) to the inle 

reduce any leakage. If excess leakage continues, the 0.145 inch nor, 

valve seats can be dressed by lapping with a 
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Key to figure 4-16. 

1. Pipe plug 

2. Capscrew 

3. Discharge valve capnwi 

4. Cylinder head 

5. Gasket 

6. Gasket 

7. Stud 

8. Nut 

6. Piston rings 

10. Wrist pin 

11. Piston 

12. Lock wire 

13. Connecting rod 

14. Upper bearing shell 

15. Lockwasher 

16. Capscrew 
IT. Cover 

18. Pipe plug 
10. Gasket 

20. Bushing 

21. Thrust washer 

22. Lower bearing shell 

23. Bearing cap 

24. Lockwasher 

25. Bolt 

26. Crankshaft 

27. Thrust washer 

28. Crankcase 

29. Gasket 

30. Cover 

31. Machine screw 

32. Capscrew 

33. Lockwasher 

34. Nut 

35. Bushing 

36. Gasket 

37. Pipe plug 

38. Lockwasher 


(7) Check u 
wear, rust or d. 
repiaCed, run a Vq 
then insert a Vs in 
bushing straight 

Do not use an 
bore bushings. 

(8) Cylinder 
round by more t' 
than 0.003 inch 
oversize. 

Clearance beU 
should be O.OOi 
available. 

(9) Check ; 
enlarged ring gr< 
scored, cracked. 
Measure each pis 
to its respective c 
clearances given 

<10) Wrist I 
pistons. If wrist i 
both should be r 
and connecting r« 
check clearance I: 
rod bushing. Clei 
inch. Replace v. 
clearance is foiin 

Wrist pin bush 
intfj <*< 
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connecting rod (13) so that the lockwire hole in the 
pin alines with that of the piston. Install new lock- 
wires (12) through piston and wrist pin and snap 
short end into hole provided at the bottom of the 
piston. 

(4) InstaP piston rings (9) on piston with 
beveled edge toward the top of the piston. Stagger 
the ring gaps by at least 90 degrees. 

NOTE 

Piston rings should have a groove clearance of 

0.002—0.004 inch. Gap clearance with ring 

installed on piston should be O.OO.S — 0.015 inch. 

(5) Lubricate the piston, piston rings, wrist 
pin, and connecting rod bearings with clean engine 
oil and insert assembly through the top of the 
cylinder block. Position the bearing cap (23) and 
using new lockwashers (24) tighten both bolts (25). 
Torque connecting rod bolts to 100 pound-inches 
and bend lockwasher tangs up against the hex head 
of the bolt. 

(6) Install the other connecting rod and piston 
assembly in the same manner. 

(7) The unloader pistons (43) and their bores 
must be lubricated with dimethyl polysilozane prior 
to installation. 

(8) There should be a loose sliding fit between 
ilet valve guides (53) and the valves (52). 


Section VIII. HYDRAULIC 


4-16. General 

The pump is mounted at the rear of the engine on 
the flywheel housing by means of an adapter plate, 

rl ISi rlrivpn V>\7 on q f»r*occn r-ir a Vil ■»; 


(9) If 
42) were r 
they fit wi 
above. 

(10) I 
the cylind< 
springs (51 
grease. 

(11) I 

the block 
assembly o 

(12) I 

when insta 
cylinder bl 

(13) I 
base cover 

( 3 1 ) , in se 

(14) ^ 
governor (I 
the dimens 
bottom of I 
1-7 / 8 inc 

(15) I 
the cranks! 
feet. 

e. Insta 
engine in 1 

POWER ST 

(2) R 
(21) from 

(3) R 
control val 
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(6) Su{)port the shaft end of the pump body in 
iiTi rrhor press and remove the shaft assembly from 
Jb- hodv. 

(71 l^einove the retaining ring (12) and 
b'.' a ring (11) from the shaft (10). 

(8) H(‘njove the shaft seal (13) from the body, 
c. Cleaning, Jnsf>rction and Repair. 

(1 ) Clean all parts with an approved cleaning 
solvent. Dry thoroughly. 

NOTE 

l)is(’ar(l a!I {.'e.skrOs nrid f>;»'f')rrnod part<ui^ and 

rrpl.'UN' witlii iinifs wlirn ass#'nihlinfx. (rasktO 

and '-artriditic kifs ai(^ a vailal>l<‘ for repair. 

(2) lns[)ect all surfaces of parts that are subject 
to '.rear. Ilernove light scoring by lapping, other- 
v\ ise. replace respectively parts. Inspect edges of 
vanes (17) for wear. Excessive play in slots or 
honed edges will necessilate the replacement of tbe 
eai tridge kit. 

*3) Install the control valve (2) in the cover 
(2 1). Peplace if any binding or scoring is observed. 

(4) Install a new shaft seal (131 in the body. 
Do not over-press seal, however, seal must be 
botlumed against shoulder inside body- 
NO i’E 

(7)at nil parts liydranlir oil prior to 

asse m h 1 y . 

d. Assembly, 

(1) Assemble pump in reverse order of 
disassembly, using new gasket and preformed 
packing. Make sure that the ring (19) is installed 
with the arrow pointing in correct direction of 
rotation, and with the chamfered edge of the rotor 
(18) toward the pnrnp body (14). 

(2) Install the cover (21) and cover screws 


e. Test. 

( 1 ) M ount h 
proceed as follow? 

(a) Provide 
capable of driving 
^Provide 

(c) Install I 
reservoir, 

(d) Install 
tester inlet port. 

(e) Install I 
oil reservoir. 

f// Install h 
reservoir. 

(g) Posilio 
reservoir level wu’th 
fill with OE-10 en 

(2) Drive pm 
gpni at 150^ F I 

I'o heal oil, loa 

{’Vi'les, uiuil r(r 

(approx. 20 niii 

(a ) Pump i? 
100 psi. 

(h) To CO! 
multiply tbe rated ^ 
1200 . 

(3 1 Volumetri 
greater. Compute ^ 
actual gpm by raS 
j. Installation. 
reverse of instructi 
3810-290-12). 


(3) Inspect drive adapter and drive cable 
adapter for damage or wear. 

(4) Inspect machined surface of cover 
assembly for burrs and nicks. Remove rough spots 
with crocus cloth. 

d. Assembly. 

il] Assemble shaft (6), slinger {7), key (12), 
and drive adapter (9) with drive cable adapter 

(13). 

(2 ) Install the assembly with new gasket (8) on 
cover assembly (2 ). Secure with nuts (11) and lock- 
washers (10). 



e. Installation. 

(1 ) Insert end o 

(2 ) Install the 
through cover assen 
flywheel housing. 1 
cover is seated squi 

(3) Connect f 
adapter. 

(4) Lubricate ^ 
with current lubrici 


1. Gasket 

2. Cover 
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coolant. To assure engine lubrication should the oil 
cooler become plugged, a by-pass valve permits oil 
to flow directly to the engine oil galleries from the 
oil pump. 

4-21. Oil Cooler 
a. Removal 

(1) Drain the cooling system by opening the 
drain cocks (7, fig. 4-19) on the bottom of the 
cooler housing. 

(2) Loosen the clamps and slide the hose back 
on the water inlet elbow and tube to thermostst 
housing. 

(3) Remove the water pump (Refer to TM 5- 
3810-290-12). 

(4) Remove the bolts (6) and lockwashers (5). 

(5) Remove the oil cooler, 
fe. Disassembly. 

(1) Remove the core assembly (2) from the 
housing (4). 

(2) Remove and discard the gaskets (1 and 3). 
Remove all traces of gasket material from the 
housing and cylinder block. 

c. Cleaning, Inspection, and Repair. 

(1) Clean all parts with an approved cleaning 
solvent. Dry thoroughly. 

( 2 ) Clean the oil passages in the cooler core ( 2 ) 
by circulating the tricloroethylene solution through 
the passages with a force pum p. 

IWARNINGl 

Perform this operation in a well- 

ventilated area. Avoid breathing the 


fumes or direc 
with the skin. 

(3) Remove 1 
culating an alkali 
passages and flush; 
water. 

II o not attempt tc 
failure has occurn 
metal particles 
system. Replace i 

( 4) Clean the ' 
immersing in a 2V 
two-thirds water ar 
'/2 pound of oxalic . 
will be completed ii: 
cessation of bubbli 

Avoid brealhii 
the solution v 

(5) Thorough! 
water and dip the 

(6 ) Test the co 
plate and rubber 
flanged side of the c 
suitable source of j 
core in water. The 
leaky core which r 

When a leaking 
lubricating systen 
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(7) Remove the core and dry thoroughly with 
compressed air. 

d. Assembly. 

NOTK 

The inlet and outlet openings are stamped “tN 

and “OUT". Replace the core in the housing in 

the same position as when it was reuKJved. 

ri I Clean all old gasket material from botl^ 
faces of the core flange. 

(2) Install new gaskets ( 1 and 31 to the faces of 
the core flange and insert in housing (4). 

e. Installation. 

(1( Position the oil cooler assenshly on the 
cylinder block and secure with the bolts j(>) and 
lock washers (5). 

(2) Tighten the bolts to 13 — 17 pound-feet 
torque. 

(3) Install the water pump (refer to TM 5- 
3810-290-12) and hose connections. 

(4) Close tile drain cocks and fill llie coolant 
system . 


CONNECT 7.5 P.S.I. 
AIR PRESSURE 



Figure 4~20. Oil cooler core prepared for leak test. 


SectSoiri XS. FUEL IJNES AMD FUEL PUMP 


4- 22, Fue! Lines 

а. General This section pertains to the fuel lines 
incorporated directly on the engine assembly. Fuel 
lines, to and from, the fuel tank are covered in TM 

5- 3810-290-12. These lines provide a means of 
transfer of fuel from the fuel pump to filter, filter to 
both cylinder heads, a crossover fuel line, and the 
connecting line for the fuel return. 

б. Removal. 

( 1 ) Disconnect fuel supply hose from fuel 
pump and fuel return hose from reducer (4, fig. 4- 
21 ). 

(2) Remove reducer (4), nipple (5), coupling 
(6), tube assembly (7), and elbow (8) from rear of 
the left cylinder head. 

(3) Remove capscrew securing clip (3), swing 
the clip around and reinstall the capscrew. 

(4) Remove capscrews (9), lockwashers (10) 
and clamps (11). 


(5) Remove tube assembly (2) and elbows (1 
and 19). 

(6) Remove tube assemblies (13, 14, and 171 
is! that order, and remove adapters (12), tee (18), 
elbow (15), and 45® elbow (16). 

c. Cleaning, Inspection, and Repair. 

(1) Clean all parts with an approved cleaning 
•solvent and dry thoroughly. 

(2) Inspect tube assemblies for cracks, kinks, 
and restrictions. Replace as required. 

(3) Inspect all fittings for cracks, damaged 
threads or restrictions. Replace parts as required. 

d. Installations. Install the fuel lines and fittings 
in the reverse order of removal. Do not overtighten 
tube connections. 
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L Elbow 

2. Tiib« aj^semhlv 

3. Clip 

4. H^'clucer 

5. Nipple 
6- Coupling 

7. Tube asscrnbl) 

Elbow 

*). Capscrew (21 
1(1. Lock wash er (21 

1 1 . Clamp (21 

12. Adapter (21 

13. Tube assembly 

14. Tube assembly 

15. Elbow 

16. Elbow. 4.5^ 

IT. Tube assembly 
1«. Tee 

i^). Elbow 

Figure 4-2 L Fuel lines and fiitings. exploded view. 


4-23. Fue! Pump 

u. General, The fuel pump is of the positive 
displacemersr geartype. Tiie pump circulates fue! 
from the fue! supply tauk to the fuel iojeclots. U is 
not a pressure pump. The puinp circuirii.es the 
excess supply of fuel tluough the iitjectors and the 


unused porliou goes back to the fuel tank by means 
of a fuel return manifold and fuel return line. A 
loader relief valve, incorporated in the pump 
body, norm all V remains in tne closed position, 
ope.r 4 ^tiijj! g only ’ivhen pressure on the outlet side (to 
fue! filter) becomes excessive due to a clogged filter 
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or fuel line. The valve will open at a pressure of 
approximately 65 to 75 pounds per square inch, 
allowing fuel to return through a passage in the 
body from the pressure side to suction side of the 
pump. A small hole in the p\imp body allows fuel in 
back of the relief valve to bleed into the gear 
compartment. Otherwise, the fuel might become 
trapped and prevent the valve from opening. The 
fuel pump is mounted on the flywheel housing and 
driven by the fuel pump drive gear. The drive gear 
rotates on a stationary huh attached to the cylinder 
block and is driven at approximately twice engine 
speed by the righl camshaft gear. 

h. Removal. 

(1) Drain fuel strainer and filter (refer to TM 
5-3810>290-l2). 

(2) Disconnecl fuel lines to pump. 

(3) Remove three bolls ((), fig. 4-22) and 
copper waslu'rs (5). Discard the washers. 

(4) Remove the fuel pump and fork (21 ) from 
flywheel housing. Remove and discard gasket (3). 

PMO'ri: 

Romoval nrul installation of pump (lriv»' K4*ar is 

covered in paragraph 'i-oO. 

c. Disassembly. 

(1) Remove drive coupling (I) and fork (21) 
from drive shaft (8). 

(2) Remove eight screws (1 I and lockwashers 
(12). Remove cover (10) from pump body (4). 

(3) Remove drive shaft (8), drive gear (9), and 
ball (15) as an assembly. 

(4) Remove drive gear (9), if necessary. Do 
not lose ball (15). 

(5) Remove drive gear and shaft as-sembly (13 
and 14). 

(6) Remove plug (20) and gasket (19). 
Discard gasket. 

(7) Remove spring (18), pin (17), and relief 
valve (16). 

(8) Remove oil seals (2) from pump body (4) 
with seal removing tool. Discard seals. 

d. Cleaning, Inspection, and Repair. 

(1) Clean all parts with an approved cleaning 
solvent and dry with compressed air. 

( 2 ) Inspect parts for damage or excessive wear. 
Replace as necessary. Check pump gear teeth for 
scoring or chipping. Replace if scored or chipped, 

(3) Inspect mating faces of pump body and 
cover. Faces must be flat and smooth, and fit 
tightly together, 

(4) Inspect relief valve for scoring. Remove 
score marks with fine crocus cloth, or replace valve, 

e. Assembly. 

(1) Place one oil seal (2) on the oil seal in- 
staller handle with the sealing edge against the 
shoulder of the handle. 


(2) With the fuel pump body (4) supported on 
wooden blocks, insert the pilot of the oil seal in- 
staller handle into ibe pump so the seal starts 
straight into the pump flange. Then drive the seal 
into place in the coiinterbore of the flange until it 
bottoms. 

(3) Install the oil seal installer adapter on the 
oil seal installer handle. Position the other seal (21 
on the installing tool with the sealing edge facing 
the adapter. Insert the pilot of the installer handle 
into the fuel pump body (4) so the seal starts 
straight into the pump flange and drives the seal 
into the pump body until the shoulder of the 
adapter contacts the body. 

(4) Reassemble the relief valve in the pump 
body by installing the valve body (16), spring ( 1 8 1, 
pin (17), gasket (19), and secure with the valve 
plug (20). Install tlie two pins (7) in the fuel pump 
body (4). 

(5) Install the driven gear and shaft (13 and 
14) in the puni|) body with the chamfered end of 
the gear teeth facing the pump body. Install the 
spur gear (9) over the squared end of the pump 
shaft (8), with the slot in the gear facing the plain 
end of the shaft. Press the gear beyond the bearing 
hall retaining hole. Press the bearing ball (15) in 
the hold and press the gear back until the end of the 
slot contacts the ball. 

(6) Lubricate the fuel pump shaft and insert 
the sejuared end of the shaft into the opening at the 
gear side of the pump body and through the two oil 
seals (2). 

CAUTION 

Coat the face of the pomp cover with a 
very light coal of sealant, being careful 
to keep the sealant out of the gear 
compartment. 

(7) Lubricate the gears and shaft with clean 
engine oil, then position the fuel pump cover (101 
against the pump body (4) with the two pins ( 7 ) in 
the pump body entering the holes in the cover, and 
secure the cover to the body with the eight lock- 
washers (12) and capscrews (11). 

(8) Position the coupling and fork (1 and 21) 
on the squared end of the fuel pump shaft (8). 

/. Installation. Install the fuel pump in the 
reverse order of removal. 

g. Performance Test. After completing the 
installation of the fuel pump, check the per- 
formance of the fuel system. 

( I I Make sure the strainer and filter elements 
have been replaced, and no restrictions are present 
in the fuel lines. 

(2) Disconnect the fuel return at the fuel tank 
and insert the end in a suitable container. 

( 3 ) Start the engine and run at 1 200 r.p.m. for 
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one minute. The return fuel should be ap- 
proximately one-half gallon. 

NOTE 

If bubbles are present when the return line is 
immersed in fuel, it indicates a leak in the suction 
side of the pump. 


(4) If the above conditions have been com- 
plied with and the fuel return is appreciably less 
than specified above, replace the fuel pump. 



1. Coupling 

8. Shaft 

2. Seal <2) 

9. Gear 

Gasket 

10. Cover 

4. Body 

11. Capscrew (8) 

5. Washer (3) 

12- Lockwasher (8) 

b. Bolt <31 

13. Gear ^ 

7. Pin (21 

14. Shaft ^ 


15. Ball 

22. Capscrew (2) 

16. Valve 

23. Adapter 

17. Pin 

24. Bolt 

18. Spring 

25. Washer 

19. Gasket 

26. Thrust washer (2) 

20. Plug 

27. Gear 

21, Fork 

28. Hub 


* Not stocked separately. 


Figure 4-22. Fuel pump and drive gear assembly, exploded view. 
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Section Xli. EXHAUST MANIFOLDS 


4-24. G<*r5(=T.Tl 

The air cooled exhau:^l manifolds are located on 
studs fietween theexliaust ports and by studs at the 
ends of the manifolds and secured to the C)’linder 
head with special washers and nuts. I'he manifolds 
have a flange at the rear end, to which the flexible 
connection is attached. 

4"2rT Exhaust Manifolds 

a. Hem oval. 

n i I^ooson tile clamp (6, fig. 4-23) and slide 
off the bossed end of tin' manifold (.')). 

(2) Loosen, but do not rouiovi* one iiui 14). 
( ,3 ) R e rn o v e die ill r ee rem a i n i n g n u ts ( d ) a n d 
washers 13). 

(4) Support the manifold (.3) and remove lh<‘ 
remaining nut and washer. 

(5) Remove the manifold and gasket (I). 

b. Cleaning, In spec lion, and Repair. 

(1) Remove all rust, carbon, and oxidized 
laterial from the manifold with a wire brusli. 


(2) Inspect the manifold for cracks or other 
defects. Clean machined surfaces. Repair or replace 
damaged manifold. 

( 3 ) Inspect the studs (2 ) for damaged threads. 
Replace as required, 

c. Installation. 

(1) Install the exhaust manifold (5) with new 
gasket (U on cylinder head. Secure with one 
washer (3) and nut (4) (finger tight). 

(2) Install remaining washers (3) and nuts 
(4). Position the “dished" washers so that the 
('rown side faces the nut. 

(3) Starting with a center stud nut (4), and 
working alternately toward each end of the 
manifold, lighten the nuts securely. 

(4) Slide the clamp (6) over the end of the 
manifold. Tighten the clamp screw firmly. 
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1. Gasket (2| 

2. Stud 

3. Washer (81 

4. Mut (8) 

3. Manifold * L* 

0. Clamp assembly (21 
7- Pipe (21 


/og(/re 4-2 3. hxfuiust ntunifold. exploded view. 



Section Xni. AIR INTAKE P8 PING AND INLET HOUSING 


4-26. General 

The air inlet housing, nioijinted on top of the engine 
blower, serves as an adapter for the air intake 
piping. The air i?ilet housing contains an air shut- 
down valve that shuts off the air supply and slops 
the engine when the emergency stop button is 
of)erale(l. The air intake piping provides the 
necessary ducti?ig between tlie air cleaner and the 
engine. The air ( leaner repair is covered in 5- 
d 81 0-200- 1 2. 

4-27. Air Intake 1^5 pi mg 
a. Removai 

(1 ) Loosen clamp (8, fig. 4-24) and slide hose 
(9) from tube (3). 

12) Loosen four clamps (1) and slide hump 
hoses (2) onto tube 13) sufficiently to remove from 
unit. Slide hump hoses and clamps from tube. 

(3) Remove eight capscrevvs (5) and lock- 
washers (6). Lift manifold 14) from air inlet 
housing and discard gasket (7). 


b. Cleaning, InspecAion, and Repair. 

(1) Clean hump hoses with a damp cloth and 
dry. Inspect for cracks or cuts, replace as required. 

(2) Clean ail other parts with an approved 
cleaning solvent and dry thoroughly. 

(3) Inspect lube (3) and manifold (4) for 
broken welds, cracks, or oilier damage. Repair 
broken wolds and cracks by ^v el ding as necessary. 
Ends of tube and manifold must be smooth and 
even to insure tight seal of ]iuin|> lioses. Face of 
manifold flange mUsSl he .seuooiJi and flat to seal 
with gasket (7). 

c. Installation. Using a new gasket and hump 
hos(^s as necessary, install the air intakt* piping in 
the reverse order of removal. Tighleti hose clamps 
(1 and 8) and capscrews (5) carefully to insure air 
tight connections between components. 



1. Clamp (4) 

2. Hump Hose t2) 

3. Tube 

4. Manifold 

5. Capscrew 1?U 
(>. Lockwasher (HI 
7. Gasket 

H. Clamp 
9. Hose 

Figure 4-24. Air intake piping, exploded v^'eto. 
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4-28. Air Inlet Housing 

a. Removal. 

(1) Disconnect and remove air intake 
manifold (para 4-27), 

(2) Tag and disconnect wire lead from 
shutdown solenoid (15, fig. 4-26). 

(3) Remove bolts, lockwashers, washers, air 
inlet housing, and gasket from the blower housing 
(fig. 4-25). Discard gasket. 

(4) Remove the screen (13, fig. 4-26). 

b. Disassembly. 

(1) Remove cotter pin (30, fig. 4-26) and pin 

( 10 ). 

(2) Remove four bolts (14), nuts (331, lock- 
washers (32), and solenoid (15). 

(3) Remove nuts (16), washers (17), and 
bracket (18) from solenoid. 

14) Remove boll (20), lockwasher (21), 
washer (22), latch (2 4) and spacer (23). 

(5) Remove bolt (25), lockwasher (26) and 
bracket (21). 

(61 Remove pin (71, washer (8), and packing 

(0) from valve shaft (20). Dist'ard packing. 

(7) Remove pins (10) that s(‘cure shutdown 
a Ives (12) to valve sliafl (20). 

(8) Note position of air .shutdown valve spring 
(11) and valves (12). Withdraw shaft (20) from 
housing (1) to release spring and valves from 
position in housing. 

10) Remove and discard packing (0) from 
housing. 

NOTK 

The cam 1271 and handle (28) does not recpiire 

removal from the valve shaft unless worn and 

replacement is required. 

c. Cleaning, Inspection, and Repair. 

(1) Clean all parts with an approved cleaning 
solvent. Dry thoroughly with compressed air. 


(2) Inspect the faces of the valves. They must 
be perfectly flat and free from burrs or nicks. 
Replace as required. 

(3) Clean and inspect screen (13) for holes. 
Replace as required. 

(4) Inspect springs for cracked coils and 
check tension manually. Replace as required. 
Inspect housing for cracks or damaged mating 
surfacc^s, 

d. Assembly. Assemble air inlet housing in 
reverse order of disassembly. Replace? all packing. 

e. I ns Ui I la lion. 

( 1 ) Install new gasket on top of blovver 
housin g. 

(2) M ounl air inlet housing on blower housing 
and secure with holts, lockwashers, and vva.shers 
(fig. 4~25|. Torque l)o!ls to 16-20 pound -feet. 

(3) Install air intake manifold (para 4-27). 
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Figure 4-25. Air inlet housing, removal points. 


1. Housing 

2. Washer (6) 

3. Lock washer (6) 

4. Bolt <3) 

5. Boll (2) 

(). Bolt 

n 

asher 

‘al ring (2) 

In 

Dring 


12. Valve 

13. Screen 

14. Bolt (4) 

15. Solenoid 

16. Nut (2) 
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Section X3V„ BLOWER ASSEMB-LY 


4-29. Ge?i4‘ral 

The blower supplies fresh air required for eom- 
bastion and sea ven^in^^. Its operati'f>n is siunlar lf‘ 
that of a gear type oil pump. Two hollow doub]<^ 
lobe rotors revolve in a hoi^sing boiled to tlie 
cylinder block. The revolving motion of the rotors 
provide a continuous and uniforn) displaeeno'tit of 
air. The blower rotors are pinned t(? sleel rolor 
shafts. The rotor shafts are steel a.nd the blower ai«d 
plates are aluminum, providing for a (‘ompatisdr 
bearing arrangemen t. Gears lo<*ated on the spSsru'd 
end of die rotor .shafts assist in spacing the rotoi 
lobes. As the lobes of the up[)er and lowtu* rotors do 
not touch at any time, luliriealion is not required. 
Seals are incorporated in each end of the liKowcr 
rotors and serve a dual purpose; first to prev^'ot air 
leakage past the lilower rotor shaft bearing sur- 
faces, and se{:(>nd, to prevent oil rosed for 
lubricating the blower from entering the rotor 
compartment. 

DISCONNECT LOOSEN LEVER CLAMP BOLT 

THROTTLE AND REMOVE LEVER 
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BLOWER 



4 -.TO.. Blower 
a. oVifL 

( I ) The blower and governor are bolted 
together and must be removed as an assembly. 

(21 Disconnect the linkage from the governor 
cov»troI levers (A, fig. 4-27 (. 

12} M.emove liie screws and lockwashers which 
attjM'lii the governor cover to the governor housing 
(A., fig. '1-27 f. Hcno'ive t!ie cover and gasket from 
! b < t c I u ‘‘ VO . 

(‘ii .IiD‘n;<‘ve two bobs (A, fig. 4-27) and lock- 
■e/as.hc-rs vvhicb hold the* spring housing to the 
gov(u?ior laousfng. Heu»ove the spring housing and 
ge.jd',. e t. 

{'?>) I.verne»v(' ‘he spring assembly from the 

go Vi'' 
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(6) Loosen the hose clamps and slide the hoses 
back on the fuel rod covers (A, fig, 4-27). 

(7) Remove the rocker cover from each 
cylinder head (para 4-34). 

(8) Disconnect the lower fuel rod from each 
injector control tube lever, and also from each 
upper fuel rod. 

(9) Remove the threaded pins (1, fig. 4-29) 
connecting the fuel rods to the control link lever 
150). Remove the upper fuel rods. 

(10) Remove the blower drive cover plate (B, 
fig. 4-27). Remove the retainer ring and withdraw 
the blower drive shaft from the housing (C, fig. 4- 
27). 

(11) Remove the two bolls and copper washers 
holding the blower drive support assembly (C, fig. 
4-27). Then, withdraw the assembly until the 
splined end of the drive shaft is free from the drive 
plate (D, fig, 4-27). Turn the drive assembly so the 
serrated end of the governor weight shaft will pass 
around the governor operating fork. Remove the 
drive support from the engine. 

(12) Remove the four bolts (37, fig. 4-28) and 
lock washers (38) holding the blower to the top face 
of the block. Lift the blower and governor assembly 
from the engine. Remove and discard gasket (50) 
and preformed packing (51). 

NOTE 

The governor is doweled to the blower rear end 

plate. 

(13) Remove the six bolts and lockwashers 
which attach the governor housing to the blower 
rear end plate. Remove the governor housing (16, 
fig. 4-29) and gasket (48). 

b. Disassembly. 

( 1 ) Remove the six bolts (48, fig. 4-28), special 
washers (49) and reinforcement plates (47) that 
retain the front end plate cover (46) and the front 
end plate (39) to the blower housing (35). 

(2) Remove the end plate cover and gasket 
(45) from the end p:ate. 

(3) Wedge a clean cloth between the blower 
rotors (29) to prevent turning. Remove four bolts 
(34) that hold the blower drive cam retainer (33) 
and blower drive spring support (19) to the rotor 
gear . 

(4) Remove the retainer (33), support (19), 
and spacer (22) from the rotor gear (24). 

(5) Remove four bolts (32) and governor 
drive plate (31) from rotor gear (23). 

(6) Remove the bolts (20) and blower drive 
cam pilots (21) from both gears. 

(7) Remove both blower gears (24 and 25) 
simultaneously with two gear pullers. Mark the left- 
hand gear to facilitate identification at assembly. 


NOTE 

Place shims (30) and spacers (25) with their 
respective gears to insure proper positioning at 
assembly. 

(8) Remove three thrust plate bolts (44), 
spacers (40), and thrust plate (43) from the front 
end plate (39). Remove the bolts (42) and thrust 
washers (41). 

(9) Tap the end plate (39) off the dowel pins 
(36) with a plastic hammer. 

CAUTION 

Do not damage the mating surfaces of 
the end plate and housing. 

(10) Remove the rotors (29) from the blower 
housing (35). Remove the end plate (26) carefully 
as outlined in paragraph 9 above. 

(11) Remove the seals (28) from each end of 
the rotor shafts. 

(12) Disassemble the blower drive spring 
support (19) by driving out cam (17), thus per- 
mitting drive spring pack (18) to fall free from the 
drive spring support. 

(13) Remove retaining ring ^ 5 ) and washer (6 ' 
from hub (9). Remove assembled hub and ge 
from support (7). 

(14) Press the drive gear (11) from hub ('i. 
and remove key (10). 

NOTE 

Removal of governor weight shaft, which is also 
mounted in the blower drive support is covered in 
paragraph 4-32. 

c. Cleanings Inspection, and Repair. 

(1) Clean all parts with an approved cleaning 
solvent. Dry thoroughly with compressed air. 

(2) The finished inside face of the end plates 
(26 and 39) must be smooth and flat. Slight scoring 
may be cleaned up with a fine grit emery cloth, 
however, if the surface is badly scored, replace the 
end plate. 

(3) Inspect the surfaces of the rotors (29) and 
blower housing (35) for burrs or scratches and 
remove them with an oil stone. 

(4) Examine the rotor shaft serrations. Burred 
or peened serrations may prevent installation or 
block meshing with the serrations in the cam of the 
blower drive spring assembly. 

(5) Inspect the blower gears (23 and 24), They 
should be replaced if there are indications of ex- 
cessive wear or any damage. 

(6) Check the bearing surfaces of the rotor 
shafts and end plates for scoring and wear. Inspect 
the seals for cracks, hardness and for damage due 
to adherence to the shaft. When a blower is being 
reconditioned, the installation of new seals is 
recommended . 
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d. Assembly. 

( 1 ) Install governor weight shaft (para 4-32 ) if 
removed, on blower drive support. 

(2) Install washer <6, fig. 4-28) and retaining 
ring (o) on hub (9). Lubricate hub with engine oil 
and install in blower drive support. 


(3) Install key (10) in hub (9) and place 
blower drive support (gear side up) on an arbor 
press. Aline key way of gear (11) with key (10) and 
press the gear onto the hub until a clearance of 
0.005 inch is established between the gear and the 
support. 
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F!^„rf 4-28. Blower assembly, exploded view 
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(4) Place the front end plate (39) on two wood 
blocks and install the rotors (29), *rear end up, with 
now seals (28). 

(5) Install the blower housing (35) over the 
rotors. Position rear end plate (26) over the rotor 
shafts and temporarily secure with two bolls (48). 

NOTE 

To prevoni inadequate lubrication or low <nl 
pressure, care must be e'xercised in the assembly of 
the front and rear blower end plates to tbe blower 
housing. I'lie rear end plate does not have tapf)ed 
hoks for tbe tbrusl wasber plate Ixdts and is the 
only rover that has llie vertical oil passage driMed 
through irUf) the pocket on tbe left side of the plate 
for .supj)|ying lubrication in ibo blower drive gear 
hearing. 

(6) Turn the assembly over and temporarily 
secure the front end plate (39) willi two bolls (48). 
Position thrust washers (41 ) on ends of rotor shafts 
and secure with two bolts (42|. Tighten holts to 34- 
5 9 pound-feet torque. 

(7) Attach three spacers (40) and thrust plate 
(43) to the front end of the blower with three thrust 
plate bolts (44). Tighten the bolts to 7-9 pound-feet 
torque. Then check the clearance between the 

hrusl plate and tlie ihriisi washers. The clearance 
ihould be 0.001 to 0.003 inch. 

(8) Position the rotors so that the missing 
serrations on the gear end of the rotor sh ' are 
90*^ apart. Install the shims (30) and spacers (23) 
in the counterbore in the rear face of the rotor gears 
(23 and 24). Place the gears on the ends of the 
shafts with the missing serrations in alignment with 
the missing serrations on the shafts. 

(9) Tap the gears lightly with a soft hammer to 
seat the gears on the shafts. Then, rotate the gears 
until the punch marks on the face of the gears 
match. If the punch marks do not inatcli, reposition 
the gears. 

(10) Wedge a clean cloth between the blower 
rotors. Use the blower rotor gear retaining bolts and 
plain washers to press the gears on the rotor shafts. 
Turn the bolts uniformly until the gears are light 
against the shoulder on the shafts. 

( 11 ) Remove the gear bolts and plain washers. 
Place the pilot (21) in the coiinterbore of the gears 
and start the twelve point bolt (20 ) in the righthand 
rotor shaft and start the hex head bolt (20) in the 
left-hand rotor shaft. Tighten the bolts to 25-30 
pound-feet torque. 

(12) Check the backlash between the blower 
gears. The backlash should be 0.0005 to 0.0025 
inch with new gears. Replace the gears if the 
backlash exceeds 0.0035 inch. 

(13) After the blower rotors and gears have 
been installed, the blower rotors must be timed. 


The rotors, w hen properly positioned run with a 
slight clearance between the rotor lobes and with a 
slight clearance betw'een tbe lobes and the walls of 
the housing. The clearances between the rotors may 
be established by moving (me of the helical gears 
out or in on the shaft relative to the other gear. 
Moving the gears OUT or IN on the rotors is ac- 
complished by adding or removing shims between 
the gear hub and the rotor spacers. Refer to table 4- 
2 . 

(14) Measurements sliould be taken across tbe 
entire length of each rotor lobe to be certain that a 
minimum clearance of 0.004 inch exists at the air 
outlet side (>f all blowers; and a minimum (’loarance 
of 0.010 inch exists at the air inlet side. Similarly, 
the clearance between rotor lobes should be 
measured across the length of the lobes. By rotating 
the gears, position the lolx's so that they .'U(' at their 
closest relative position. 

NO'FE 

Push and hold lh(' rotor toward the fr(mt (Mid plate 
wtwMi the clearanre is lioiii/y!: ofierkod and toward 
the rear when the rear end plate'lo-rot(»r (’learnnc'e 
is lieing taken. 

Table 4'2. Blower Rotor ('Jearances 


Hotor Position 

Minin)ijm-Inche.«i 

Botor to housing 


Inlet side 

0,010 

Outlet side 

0.0(11 

Between rotor lolies 

0.0)0 

Koior to end plate 


F ront 

O.OOit 

Rear 

0.012 


(15) Assemble the blower drive spring support 
assembly by: 

Place the drive spring support (19) on 
two blocks of wood. 

Position the drive spring seat.s (18) in 
the support. 

(c) Apply grease to the springs to hold the 
leaves together, then slide the two .springs (con- 
sisting of 15 leaves per pack) into the drive spring 
seats. 

("d^Place the blower drive cam (171 over the 
end of installing tool. Insert the tool between tlie 
springs, and press the cam into place between the 
springs. 

(16) Install the drive spring support assembly 
with spacer (22) on the rotor gear (2 4) at the rear 
end of the blower. 

no4t: 

The coupling is placed on the h’ft-liand gear on the 
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}>l()V\«'r. A s[)ac(‘r is plarcd hclwiH'n th(» and 

(•on filing. 

(17! Srcurr iho f‘ani r(‘tainor plate (33) to the 
support (19) with four bolts (31) and tighten them 
to 8-10 pound -feet torque. 

(18) Install t}i<‘ governor driv(‘ plate (31) on 
the right-hand rf>tor g<mr (23) with four bolts (32) 
and tighten tlieni to 8-10 pound (vvl torque. 

(10) vSecure the rear end j>lat(‘ cover (2()) to 
govern^)r with six bolts and special washers. 
I ighten the bolls If) 20-2.3 [xuind-fc'cl torrjue. 

e. ! nstallntlon. A[[vv securing the governi>r to the 
blower, install the })lo\ver on the enginr^ as follows: 

(1) Install tl'U‘ blower-to-block gaskets (.30) 
and pr(dorni(‘d packing 13 1). 

(2) Install the blower and go\crnor assernhly 
on tire engine. 

No'rt: 

Sin('i‘ die /[inv(*rnc>r is dowried to the e\ t inder hlnid'; 
n‘ar end plate, the guvenwr end of tlu' hh>\\rr 
must 1)0 in position txdore the hlowcr can he 
lowered onto the enjirine. 

(3) Secure the blower to the i>lock with four 
holts (37) and flat wasluuvs (.38). l’iglit(‘n the holts 
to 10-13 pound-feet tr)r(me. 

(4) Install the blower driv sup|>orl as follows: 

Affix a new gasktd (12) to the blower 
drive support (7). 

fhy Position the speed-limiting weights in a 
horizontal jiosititui to provide (learance. Turn the 
of)erating shaft fork awa\ frotn the blower, if 
necessary, for additional clearance. 

fcyjVlova' the blow'cr drive assembly into the 
openings in the flywheel housing until thi:‘ blower 
drive gear enters the housing (D, fig. 1-27). Then, 
turn the drive assembly slightly so that the serrated 
end of the governor weight shaft may pass around 


behind the governor operating fork, permitting ilie 
fork to slip into place heLwu^en the serrated end and 
the riser bearing. 

fdyl'luui push the drive support asseinhly 
up against the flywheel housing; the serrations in 
llo' governor w'eight shaft and in the governor dri\e 
plate on the l>lower liming gear must mesh. The 
blower drive gear must also mesh with the mating 
gear. 

(3) Somir(‘ the small end of the blower drive 
sup[K)rl U) th(' flywduH'l housing willi two bolt> (]) 
and co|»p(M- washers ( 14). Tiglilen the holts to 20- 

2 3 pound -feet torque. 

(()) In.seri the blwwer drive shall (In) into the 
blower drive gear hub (9). If n(.re.ssary. turn llie 
crankshaft so that llu‘ smratioiis on tlie blower 
<lriv(‘ siiaft register w iih the serrations in tlie blower 
drive cam and the blower drive gear hub. 

(7) Install the retainer (8 I in thi' blowt-r drive 
gear hub to s('cure the blower diive shall. 

18) A.ttacli a ruwv gasket (1) iu the b!o\‘, et 
rlrive suppi'fl cfvver (3): tlien seviue llie cover to 
the support with Irolts (1) and b.)ckwashers 121. 
righlen ilie holts to 20-23 pmiiid-feet torque. 

(9) Tighten the hlow'er-l.o-hlock bobs (3T) 

3 3-00 pound-fe<'t tortpie. 

(10) Insert the U|)per fiiel lods through ti. 
fuel rod cova^rs and attach tiie rods to die governor 
control link hwer. 

(11) Attach liic lower fuel rods to the injector 
control tube levers and Ufiper fuel rods. 

(12) Slide* the fuel rod cover hoses in [ilacc 
and S(*cure lh(un with hose clamps, I A, fig. 4-2 i). 

(13) Install the variable ^[)eed spring 
as.sembly in llie governor (para 4-321. 


Section XV. VARIABLE SPEED GOVERNOR 


4-31. General 

The variable speed mechanical governor is 
mounted between the engine blower and flywheel 
housing. A cover and lever assembly, control 
housing, spring housing, arid weight and shaft 
assembly comprise the basic parts of the governor. 
One end of llie weight sliaft is sjdined to a drive 
plate attached to the driven blower gear to pro\ ide 
a means of driving the g<^)\ernor. Flu* other end of 
the weight sliaft is supported by a bearing in th(* 
hlow'er drive sup]>ort. The go\(^rnor housing serves 
as the rear end cover of the blower housing which 
explains the reason for removing the blower and 
governor as an assembly (para 4-301. 


4-,32. Variable .Sjieed (i-ovetnoi 

a. Removal. Honiove the gv.*vernor as instructed 
in paragraph 4-30. 
h. Dtsasseni hly. 

( I ) Remove the retaining ring (25. fig. 4-29) 
and the two .stoal retain ing washers (261. Withdraw 
the tlirottle shaft assembly (37) from the cover 
( J 71. 

(2) Fu move the packing (27l from the cover. 

13) \X asb the cover assembly tborougbl) in an 
approved cleaning sob'cnt and ins|ief’t the bushing 
for wear or damage. 11 the bushing is sal isfai, t'>r \ 
lor further u.s( , removal i> iinncssar). 
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(4) If ihe busiiing is to be removed, place the 
g;overnor cover with the inner face down on an 
arlior press. Place a hollow spacer between the 
cover and the bed of the press. Place the bearing 
rionover on lop of the bushing and }u*ess out of the 
cover. 

MOTE 

is rcphuTcl by two bearings (2g). 

(3) Loosen the clamp boll (9, fig. 4-30) and 
remove the speed control lever (71 from the shaft 
(3)31 of the variable speed s[)ring housing. Remove 
the key (10). 

(6) Loosen th<‘ clamp boll (20) and remove 
the booster spring lever (31). Remove the key (10). 

(7) Remove the plain \\ash<‘r (6) an<l packing 

( 5 ). 

(8) Remove the pipe plug (3b) from the 
housing and, working through tlu' o})ening, rimiove 
th(' setscrew (12) from the s})ring lever (11). 

(0) Support the .spring housing in an arbor 


press. Use a brass rod to press the shaft (33), and 
bearing (4f from the housing. 

(10) Remove the spring lever assembly (li). 

(11) Press the second bearing (4) from the 
housing. 

(12) Remove the governor adjusting screw 
(13, fig. 4-20). 

(13) Remove the retainer (2) and washer (31 
from the ('ontrol link lever pin and withdraw the 
control link lever (30) and washer (3). 

(14) Support the control link lever (30) on a 
spacer and place lliem on the bed of an arbor press. 
Then press both hearings (4) from the lever. 

(13) Remove the retainer (5) and waslier (6) 
from the pin in the operating shaft lever (8) and 
remove tlie differential lever (7). 

(16) remove the t)liig (47) at the bottom of the 
gov(‘rnor h on. sing. 

(17) Remove the operating shaft upper 
bearing retaining screw and washer (11 and 12). 
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1. Pin (21 

2. Retainer 

3. Washer <2} 

4. Bearing (2) 

5. Retainer 
(>. W asher 
7. Lever 

h. Lever 
9. Nut 
I(). Capscrew 

1 1 . Screw 

12. Lockwasher 

13. Bearing 

14. Shaft^ 

15. Adjusting screw 
1(). Housing 

17. Cover 

18. Lockwasher 

19. Screw 

20. Capscrew 

2 1 . Lever 

22. Lockwasher 

23. Capscrew' 

24. Plug 

25. Retaining ring 


26. Washer (2) 

27. Packing 

28. Bearing (2) 

29. Bracket 

30. Nut 

31. Rod end 

32. Lock nut 

33. Solenoid 

34. Capscrew 

35. Lockwasher 

36. Nut 

37. Shaft 

38. Gasket 

39. Weight (2) 

40. Retaining ring (21 

41. Carrier 

42. Bearing 

43. Pin 12) 

44. Riser 

45. Shaft 

46. Bearing 

47. Expansion plug 

48. Gasket 

49. Fork 

50. Lever 


CO 
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Key to figure 4-30. 

1. Bolt <21 

2. Washer (21 

3. Housing 

4. Bearing (21 

5. Packing (21 

6. Washer 

7. Lever 

8. Washer 
Bolt 

10. Key (31 
1 1 . Lever 
1 2 . Setscrew 
1 3. Spring retainer 
1 4. Shims 
I S . Slop 
10. Slop 
1 7. Spring 
IH. Plunger 

1 0. Plunger guide 
20, Gasket 

2 I . Spring 

22. Eye bolt 

23. Nut 

24. Washer 

25. Bolt 
20. Bracket 

27. Nut (21 

28. Bolt 
20. Bolt 

30. Washer 

3 1 . Lever 

32. Nut 

33. Shaft 

34. Idle screw 

35. Nut 
30. Plug 

(18) Remove the operating shaft lower 
bearing (46) by placing the inverted governor 
housing on the bed of an arbor press; use wood 
b!ock(s) to prevent damage to the dowel pins in the 
housing. Press on the shaft, using a rod small 
enough to pass through the bearing, until the 
bearing is free of the shaft. Then, withdraw the 
bearing. 

(19) Place an end wrench between the 
operating fork (49) and the governor housing; also 
place a rod on the end of the operating shaft (14) 
and press the shaft out of the fork. 

(20) Withdraw the operating shaft, operating 
shaft lever, and bearings. 

(21) Press the upper bearing (13) and 
operating shaft lever (8) from the shaft. 

(22) Remove the retainers (40) from the 
governor weight pins (43). Then, drive the pins out 
of the carrier and the weights. Remove the governor 
weights (39). 

(23) Press the governor weight carrier (41) 
from the shaft (45). 

(24) Slide the governor riser and bearing 


assembly (44) from the shaft. Do not remove the 
bearing since the bearing and riser are serviced only 
as an assembly. 

(25) Tap the governor weight shaft bearing 
(42) from the blower drive support. If the bearing 
is a tight fit, drive the plug from the support, and 
using a spacer against the outer race of the bearing, 
press or tap the bearing from the support, 
c. Cleaning, Inspection, and Repair, 

(1) Clean all of the parts with an approved 
cleaning solvent and dry them with compressed air. 

(2) Inspect all bearings. Replace corroded or 
pitted bearings. Revolve ball bearings slowly by 
hand. Replace bearings which indicate rough or 
tight spots. 

(3) Examine the riser thrust bearing for 
excessive wear, flat spots, or corrosion. If any of 
these conditions exist, install a new riser and thrust 
bearing assembly. 

(4) Inspect the control link lever, need^ 
bearings and control link lever pin for we. 
Replace worn parts. If a new control link lever f 
is required, remove the old pin and press the ne 
pin in the governor housing; the pin must project 
1.055 to 1.060 inches above the boss in the 
housing. 

(5) Examine the governor weight carrier pins 
for wear. 

(6) Inspect the governor spring, spring 
retainer, plunger, plunger guide, adjusting screws 
and other parts of the governor housing for wear. 

(7) Check the serrations on the governor 
weight shaft and the drive plate on the blower 
timing gear for wear. Replace worn parts. 

d. Assembly. 

(1) Place the cover (17, fig. 4-29) with the 
inner face down, on the bed of an arbor press. Start 
a needle bearing (28) straight into the bearing bore 
of the cover, with the number side of the bearing 
up. Then press the bearing in until the shoulder on 
the installing tool contacts the cover. 

(2) Turn the cover over and start the second 
bearing (28), number side up, in the bearing bore. 
Place a flat washer over the pilot end of tool and 
insert the tool in the bearing. Press the bearing in 
until the washer contacts the cover. 

NOTE 

I'he bushing used in the cover is not serviced. For 

senuce, install two small needle bearings. Do not 

use impact tools to install needle bearings. 

(3) Pack the needle bearings with grease. 
Then, slide the governor throttle shaft (3i, fig. 
29) tlirough the bearings, with the fulcrum lever 
pin seated in the slot on the underside of the cover. 

(4) Install new packing (2t) on top of the 
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upper bearing. Then install two retaining washers 
126) and lock them in place with the retainer (25). 

(5) Lubricate the needle bearings (4, fig, 4- 
30) with grease. Support the variable speed spring 
housing (3) on an arbor press and start one bearing, 
number side up on the housing. Press the bearing in 
the housing. When the shoulder on the tool contacts 
the housing, the hearing will be properly 
positioned. 

NOTK 

Do not use Imparl Jools to install n(‘<>dle bearings. 

(6) Lubricate the spring lever (11) with 
engine oil and insert the lever in the housing. Install 
a key (10) and slide the shaft (33) through the lever 
and through the needle bearing in the housing. 

(7) Place the second needle bearing, number 
side up, over the shaft. I^ress the bearing in until the 
shoulder on the installing tool contat-ts the housing, 

(8) Thread the setscrew (12) in the lever (11) 
and lighten it to 12-ft fl-lbs. torque. Stake the lever 
or lock the screw' in place. Install the pipe plug 
(36). 

(9) Install packing (.3) and washer (6) at the 
eed control lever end of the shaft. 

(10) Install a key and place the speed control 
ever (7) on the shaft. Secure the lever with a bolt 
(9) and lockwasher (8). 

(11) Install a key (10) and the booster spring 
lever (31) on the shaft (33), Secure with boll (29) 
and lockw^asher (30). 

112) Assemble the governor housing by 
starting the upper operating shaft bearing (13, fig. 
4-29) number side up, on the end of the shaft (14). 
Support the lower end of tlie shaft on an arbor 
press. Place a sleev e on the inner race and press the 
bearing against the shoulder on the shaft. 

(13) Start the operating shaft lever (81, with 
the pivot pin up, on the end of the shaft (14) with 
the flat on the shaft registering w ith the flat in the 
lever bore. Use a sleeve to press the lever tight 
against the bearing. 

(14) Insert the lever and shaft assembly 
through the top of the governor housing. Position 
the operating fork (49) over the lower end of the 
shaft, with the finished cam surfaces facing toward 
the rear of the governor (toward the governor 
drive I, 

(15) Support the operating shaft and governor 
housing on the bed of an arbor press with the upper 
end of the shaft resting on a steel block. Align the 
flat in the fork with the flat on the shaft, then place 
a sleeve over the shaft and against the fork. Press 
the fork tight against the shoulder on the shaft. 

(16) Start the lower operating shaft bearing 
(46), number side up, on the end of the shaft. Place 


a sleeve on the inner race and press the bearing 
against the shoulder on the shaft. 

(17) Start the lower operating shaft bearing 
(46), number side up, on the end of the shaft. Place 
a sleeve on the inner race and press the bearing 
against the shoulder in the housing. 

(18) Lubricate both bearings with engine oil. 

(19) Apply a good quality sealant around the 
edge of a new expansion plug (38) and tap it in 
place in the housing. 

(20) Place the differential lever (7) over the 
pivot pin in the operating shaft lever (8). Secure the 
lever with a washer (6) and retainer (51. 

(21) If previously removed, install the gap 
adjusting screws (10) and locknut (9) in the tappet 
hole in the operating shaft lever (8). 

(22) Support the control link lever (SOI on a 
steel spa<‘er. Start one bearing (4), number side up, 
in the lever. Insert the pilot end of the installing tool 
in the hearing, and press the hearing in the lever, 
Peverse the h'ver and install the second bearing (4) 
in tile same manner. 

(23) Place a washer (3) over the end of the 
control link lever pin in the governor housing. Place 
the needle bearings with grease and place the lever 
(:50), with the tapped ends of the link pin holes 
down, over the pin in the housing. Secure the lever 
with a washer (3) and retainer (2). 

(24) Install the adjusting screw (15), leaving 
approximately % inch of the screw- extending from 
the governor housing. 

(25) Lubricate the governor weight shaft (45) 
with engine oil, then slide the riser assembly (44) 
over the shaft with the bearing end toward the 
serrated end of the shaft. Pack the bearing with 
grease. 

(26) Press the shaft into the weight carrier 
(41 ). Tile installing tool will properly position the 
weight carrier on the shaft. 

(2 7) Position the weights (39) on the carrier 
and drive the weight pins (43) in place. Install the 
retaining rings (40). 

(28) Place the blower drive support (D, fig. 4- 
27) with the inner face up, on the bed of an arbor 
press. Start the governor weight shaft bearing (42, 
fig. 4-29) number side up, in the bearing bore of the 
support. Place a sleeve against the outer race and 
press the bearing firmly against the shoulder in the 
bearing bore. 

(29) Place a support under the inner race of 
the bearing in the blower drive support and start 
the w eight end of the governor weight shaft into the 
bearing. Press the shaft in until the shoulder on the 
shaft contacts the inner race of the bearing. Press 
the shaft in straight to avoid brinelling the bearing. 


/i X'Tt 
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e. Installation, 

(1) Attach a new gask(»t (48, fig. 4>20) to»the 
governor housing and place the housing against the 
blower rear end plate. Secure the governor liousing 
to the blower witli six bolts and lockvvashers. 

(2) Install the })lo\ver and governor assembly 
on the engine as outlined in paragraph 4-30. 

(3) Assemble and install the variable speed 
spring and housing on tin' governor as follows: 

faj Install the spring plunger guide (19, fig. 
4-30) in the governor housing (16, fig. 4-29). 

^^jlnserl th(' spring plunger ( 18, fig. 4-30) 
in the plunger guide. 

fcjinsert the solid stop (16) in the go\'ernor 
housing. 

Wj IMaee the spring retainer (13) in the 
spring housing with the f‘los#'d end of the retainer 
against tlie sf)ring l<'\er ( M ). If shims (14) were 
usf‘d, place ihcrn inside* the spring retainer. Insert 
th(' split slop ( 1.3) in tin* spi ing housing and against 
the spring retainer. 


(e)Jnseri the variable speed spring (17) in 
tile spring retainer with the lightly wound end of 
the spring against the shims. 

("/y Insert two bolts 111 with lockwashers (2j 
through the spring housing (3) and place a new 
gasket (20) over the bolts and against the housing. 

(g) Place the spring housing in position 
against the governor housing, with the spring 
plunger engaged in the end of the spring. Thread 
the bolts into the governor housing and tighten 
them. 

(!i) Install the idle S[)ec(l adjusting screw 
(34) and locknut (35) if removed. 

(4) Place a new gasket (38, fig. 4-29) on the 
governor, then in.stall tlic governor and lever 
assembly. Be sure the governor control lever shaft 
(37) enters the slot in the differential lever (7). 
Position the solenoid mounting plate (29) on the 
cover (17) and secure to the governor with seven 
screws (19), and lockwashers (18). 


Sertiofi XVi. ROCKER ARM COVERS AND CYLINDER HEADS 


4-3,3. General 

a. The rocker arm covers are steel stampings, 
which provide protection for the valve and injector 
operating mechanism.s. Thr right cover is equipped 
wi th an adapter outlet to which is attached the 
crankcase breather hose. The left cover is equipped 
with an oil filler cap. 

h. The cylinder head is a one-piece casting. 
Located in the cylinder head are the exhaust valves, 
fuel injectors, rocker arms, and cam followers. 
Exhaust valve inserts, pressed into the head, permit 
accurate sealing of the valves under varying 
conditions of temperature. To ensure efficient 
cooling, the exhaust passages, valve inserts and 
injector tubes are completely surrounded by water. 
In addition, cooling of these areas is further assured 
by the use of double jet spray nozzles installed 
between each pair of cylinders in the water inlet 
ports. Nozzle holes are so positioned that the 
comparatively cool water w^hich enters the head is 
directed at high velocity against the sections of the 
head which are subjected to the greatest heat. To 
seal compression between the cylinder head and the 
block, separate laminated metal gaskets are 
provided at each cylinder. Water and oil passages 
between the block and head are sealed with syn- 
thetic rubber seal rings. 

4-34. Rocker Arm Covers 
a. Removal. 


( 1 ) Loosen hose clamp and slide breather hose 
from adapter on right hand rocker arm cover. 

(2) Remove each cover by removing four 
screws (3, fig. 4-32), cover (2), and gasket (4). 
Discard gasket. 

h. Cleaning, Inspection and Repair. 

(1) Clean all parts with an approved cleaning 
solvent and dry thoroughly. 

(2) Inspect covers for cracks, dents, or other 
damage. Replace covers as required. 

(3) Remove cap assembly (1, fig. 4-32) and 
inspect for damage. Replace as required, 

c. Installation. Install the rocker arm covers in 
the reverse order of removal, using new gaskets (4). 

NOTE 

The cover with the oi! fill cap must go on the left 
cylinfler head. 

4“35. Cylinder Head 
a. Removal. 

NOTE 

The instructions for removal and repair of the 
right and the left cylinder head assemblies are the 
same, since the assemblies are basically identical. 

11 ) Disconnect and remove fuel lines (para 4- 

22 ). 

(2) Remove thermostat housing, cross-over 
lube, and elbows (refer to TM d- 381 O'290-l 2). 

(3) Remove exhaust manifolds (para 4-25). 


A I 
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(4) Remove air intake piping (para 4-27) and 
lir inlet housing I para 4-281. 

(.3) Remove blower and governor assemblies 
para 4-30). 

(6) Remove rocker arm covers (para 4-34). 

(7) Remove injector control tube (para 4-39). 

(8) Remove fuel injectors (para 4-401. 

(9) Attach a suitable lifting sling to the 
cylinder head (fig. 4-31) and remove eight bolts 
(16, fig. 4-32). 

(10) Remove cylinder head, cylinder head seal 
strip, oil hole seal rings, water hole seal rings, and 
the three cylinder liner compartment gaskets (fig. 
4-311. Support the cylinder on work table with 
wood blocks at least 2 inches thick. 

b. Disassembly. 

(1) Remove the rocker arms (para 4-37). 

(2) Remove valve springs, push rods, cam 
followers and valves (para 4-37 and 4-38). 

(3) Remove studs (10, fig. 4-32), plugs (9, 13, 
14, and 15), and adapter (12). 

(4) Remove bolts (5), lock washers (6), c-over 
(7) and gasket (8). Discard the gasket. 

(5) Remove injector tubes (21 ) and ring (20l. 
Discard the rings. 


NOTE 

A rylindor head gasket set containing all gaskets 
required for the overhaul of one cylinder head is 
available. 

c. Cleaning. Inspection, and Repair, 

(1) Clean cylinder head with an approved 
cleaning solvent. Use probes and brushes to clean 
fuel passages. If water passages are coated heavily 
with scale, remove water nozzles, and thoroughly 
clean water jacket areas. 

(2 ) Check cylinder casting for leaks by sealing 
off water holes with suitable clamps and rubber 
gaskets held in place by bolts. Immerse casting in a 
water tank previously heated to — 200° F. 

Apply 80-100 pounds per square inch air pressure 
to water jacket and watch for bubbles which in- 
dicates cracks and leaks in casting. Dry head with 
compressed air. 

13) Inspect bottom surface of casting for 
war page by using a straight edge and feeler gage at 
points illustrated in figure 4-33 A. Maximum 
allowable warpage is 0.005 inch longitudinal and 
0.004 inch transverse. Replace the head if warpage 
exco(‘ds limits sp(‘cified, or if head is cracked. Do 
not attempt to repair the head. 
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Figure 4-31. Removing cylinder head, gaskets, and ,seal rings. 
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1. Cap Assembly 
2 Cover 

3. Screw Assembly (4) 

4. Gasket 

5. Bolt 12} 

6. Lock washer 12) 


7. Cover 
JL Gasket 
9. Plu^^ 13) 

]{). Stud (41 
1 1 . Head Assem bly 


12. Adapter 

13. Plug (4) 

14. Plug (2) 
13. Plug 12) 
1(). Bolt (8) 


Figure 4-32, Rocker cover and cylinder head, exploded view. 


17. Llbow (21 

18. Bolt (3) 

19. Guide (12) 

20. Ring (3) 

21. Tube (3) 




A B C D 


c 

( 

) ( 

■) 

D 


_ ( 

'J ^ ( 


) 


xHy, 

TKT 

tJCT 



(. 



) 

L 

) ( 

) ( 


/ 1 

roo^' 



A. 

HEAD FLATI 

nIESS check 

POINTS. 



2 

3 

4 

5 





B. CYLINDER HEAD TIGHTENING SEQUENCE. 


VALVE FLUSH 
WITH HEAD 
MAX. VALVE 
0.024 BELOW 
HEAD (0.039 
USED PARTS) 


NOTE: ALL DIMENSIONS 
IN INCHES. 



VALVE SEAT 

INSERT vMLvc 

C. EXHAUST VALVE & INSERT POSITIONING 


CYLINDER 

HEAD 
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Figure t-33. Cylinder head warpage inspection, bolt tightening sequence, 
and valve positioning details. 


(4) Replace loose or corroded water nozzles. 
Clean the water port holes with a •% inch diameter 
drill. Flare edi^^es of holes slightly. If holes in head 
have been enlarged by corrosion, expand nozzles 
with suitable tool to assure tight fit. Nozzles must 
be flush or recessed 1 / 32 inch below surface to 
head . 

(51 Inspect the valve guides (19, fig. 4-32) for 
scoring and wear. If valve stem -to-guide clearance 
exceeds 0,005 inch, replace the guides. 

('a;) Support the cylinder head, bottom side 
up, on 4-inch wooden })locks on work bench. 

(b) Drive valve guide out from bottom of 
cylinder head with suitable remover, 

f'c/Turn cylinder head right side up. Insert 
threaded end of new guide in valve guide replacer 
tool. Position valve guide squarely in cylinder and 
gently ta[) installing tool contacts bottom of 
counterbore in cylinder head. 

C A IT ION 

i se c(]»irTeci repfaccr to avoid damaging 
valve giaide and to assure proper 
location of guide in head. 


(6) Inspect the valve seat inserts for cracks or 
burning. Replace as necessary using the following 
procedures : 

Place cylinder head on side of a bench, 

ffey) Place collet of remover inside valve seat 
insert so bottom of collet is flush with bottom of 
insert. 

fc) Hold collet handle and turn ‘‘T” handle 
to expand collet cone until insert is held secured by 
remover. 

(dj Tap drive bar once or twice to move 
insert about 1/16 inch away from its seat in 
cylinder head. 

(e) Loosen collet cone and move remover 
into insert slightly so narrow' flange at bottom of 
collet is below valve seat insert. 

(f) TiglUen collet cone and continue to drive 
insert out of cylinder liead. 

(g) Inspect counlerbores for cleanliness, 
concentricity, flatness and cracks. Valve insert 
coil nterbores in cylinder head have a diameter of 
1 . ] 59 inch to 1 .1 60 inches, and a depth of 0.298 to 
0.302 inch. 


4-66 
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Oi) Immerse cylinder head for at least 30 
minutes in water heated to 180® to 200° F. 
Preheating cylinder head will expand coiinterbores. 

Rest cylinder head, bottom side up, on 
work bench and locate insert squarely in coun- 
lerbore, setting face up. Install insert in cylinder 
head while head is still hot and insert is at room 
temperature. Otherwise installation will be difficult 
and parts may be damaged. 

(j) Drive insert in place with replacer, until 
it seals solidly in cylinder head. 

(k) Grind valve seat iHisert and check it for 
concentricity in relation to valve guide as outlined 
below : 

<71. When a new valve seat insert is installed, 
or an old insert is reconditioned , work must be done 
as follows: 

CAliTION 

Do notpeB'imit grindings whee! to contact 
cylinder head when grinding inserts. 

(a) Apply a 3()-degree grinding wheel to 
valve seat insert. 

lb) Use a 6()-degree grindiiig wlieel to open 

throat of insert. 

Grind top surface of insert with 15- 
degree wheel to narrow width of seat to specified 
3/64 to 5 / 5 4 inch. 30 degree insert face may be 
adjusted, relative to center of valve face with 15 to 
60 degree grinding wheels. 

18) Maximum amount exiiaust valve may 
protrude beyond cylinder head (when valve is in 
closed position) and still maintairs proper piston-to- 
valve clearance is shown in figure 4-33C. Grinding 
will reduce thickness of valve seat insert and cause 
valve to recede into cylinder liead. If, after several 
grinding operations, valve recedes beyond limits, 
replace valve seat insert. 

(9) After grinding has been completed, clean 
valve seat insert thoroughly and dry it with com- 
pressed air. Set a dial indicator in position, and 
rotate to determ ine concentricity of each valve seat 
insert relative to valve guide. Total runout must not 
exceed 0,002 inch. If a runout of more than 0.002 
inch is indicated, check for a bent valve guide 
before regrinding insert. 

(10) When a valve seat insert runout within 
the desired limits is obtained, apply a light coat of 
Prussian blue, or similar paste, to the valve seat 
insert. Lower the stem of the valve in the valve 
guide and bounce, do not rotate, the valve on the 
insert. The most desirable area of contact is at the 
center of the valve face. 

(11) Replace fuel injector tubes found 
defective during inspection as follows: 

(a) Place suitable tool in fuel injector tube. 

(b) Loosen fuel injector tube with a 


hammer, and withdraw injector tube and parking 
from cylinder head. 

(c) Place new ring |20, fig. 4-32) in cylinder 
head fuel injector tube counterborc. 

(d) Place suitable drive and pilot in fuel 
injector tube. 

(e) Slip injector tube (21 ) into injector bore 
and drive into place. Flange at upper end of ti«be 
will seal on packing injector tube counterbore of 
cylinder head when injector tube is proper!', 
positioned. 

(f) With fuel injector tube properly 
positioned in cylinder head, upset I flare I lower md 
of injector tube. Turn cylinder head bottom side up. 
Remove pilot and thread an upsetting die inio 
tapped end of installer tools. 

(g) Using a socket and a torque wrench, 
apply approximately 30 pound-feet on upsetting 
die. 

(h) Remove fuel injector tube installing 

tool. 

(i) Place a few drops of light cutting oil 
flutes of a reamer and carefully position reamer 
fuel injector tube. 

(j) Turn reamer in a clockwise directioi 
(withdrawing reamer frequently for removal of 
chips) until lower shoulder of reamer contacts fuel 
injector tube. Clean out ail chips. 

(k) With cylinder head bottom side up. 
remove excess stock by inserting pilot of suitable 
cutting tool into small hole in fuel injector tube. L se 
a socket and sp<‘ed handle and remove excess stock 
until low'cr end of fuel injector tube is from flush to 
0.005 inch below finished surface of cylinder head. 
With first reaming operation completed and in- 
jector tube spotfaced, wash interior of injector tube 
with mineral spirits paint thinner or dry-cleaning 
solvent, and dry with compressed air. Perform 
second reaming operation as directed in the 
following steps: 

NOTE 

Tapered lower end of fuel injector lube mn?t 
provide a smooth and true seat for lower end of 
fuel injector nut. lO determine amount of >to(jk 
lhat must be reamed from bevel seal of tu)»e. fuel 
injector a.ssembly should he installed in lube and 
relationship between numl>erod surface of .''pra> 
tip to fire deck of cylinder head n<>ted. 

CAUTIOIN 

Replacement injector tu!)cs are semi- 
finished and have a narrow lain! 
machined at the beveled seat to red net' 
reaming time. Exercise extreme cart 
while reamsEig to prevent eutting too 
deeply aiul possil^I)' through the thin 
wall of ihe tube. 
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(l) Place a few drops of cutting oil on bevel 
seat to tube. Carefully lower reamer into fuel in- 
jector tube until it contacts bevel seat. 

(m) Make a trial cut by turning reamer 
steadily and apply slight downward force on 
reamer. Remove reamer, blow out chips, and look 
at bevel seat to see what portion of seat has been 
ail. 

fnj Proceed carefully with reaming 
operation, withdrawing reamer occasionally to 
observe reaming progress. 

(o) Remove chips from fuel injector tube 
and using an injector as a gage, continue reaming 
operation until shoulder of spray tip is from flush to 
0.01.5 inch below fire deck of cylinder head. 

d. Assembly. 

(1) Install the plugs (9, 13, 14 and 15, fig- 4- 
32) studs (10), and miscellaneous fittings removed 
during disassembly. 

(2) Install valves and associated components 
(para 4-38 and 4-37). 

(3) Install rocker arm assemblies (para 4-37). 

(4) Position cover (7, fig. 4-32) with new 
gasket (8) and secure with bolts (5) and lock- 
washers (6). 

e. Installation. 

(1) Position new compartment gaskets, water 
seal rings, oil seal rings, and cylinder head seal strip 
in cylinder block counterbores (fig. 4-31), 


(2) Install two cylinder head guides studs in 
cylinder block and position cylinder head over pilot 
guide studs and against cylinder block using 
suitable sling, 

CAUTION 

Do not dislocate position of com- 
partment gaskets or seal rings while 
cylinder head is being lowered into 
place. 

(3) Lubricate mounting bolts (16, fig. 4-32) 
with clean OE-1 0 engine oil and position in cylinder 
head (11). Remove guide studs. 

(4) Tighten bolts gradually and uniformly 
using n umbered sequence (fig. 4-38). Tighten bolts 
to 170-180 pound-feet torque. 

(5) Install fuel injectors (para 4-40) and 
injector control tube I para 4-39). 

(6) Install rocker arm covers (para 4-34). 

(7) Install blower and governor assemblies 
(para 4-30). 

(8) Install air inlet housing (para 4-28) and 
air intake piping (para 4-27). 

(9) Install exhaust manifolds (para 4-25). 

(10) Install water manifolds (Refer to TM 5- 
3810-290-12). 

(11) Install fuel lines (para 4-22). 


Section XVII. ROCKER ARMS, PUSH RODS, CAM FOLLOWERS, 
VALVES AND VALVE SPRINGS 


4-36. General 

a. Rocker Arms, Push Rods and Cam Followers. 
Three rocker arm.s are provided for each cylinder; 
the two outer arms operate the exhaust valves and 
the center arm operates the fuel injector. Each set 
of three rocker arms pivots on a separate shaft 
supported by two brackets. Bolts secure each 
bracket to the cylinder head. The rocker arms are 
operated by the camshaft through cam followers 
and short push rods extending through the cylinder 
head. Contact between each cam follower and the 
camshaft is effected by hardened roller in- 
corporating a pressed-in bushing, which runs 
directly on a pin in the lower end of the cam 
follower. Each follower operated in a bore in the 
cylinder head. A guide for each set of three cam 
followers is attached to the bottom of the cylinder 
head to keep the follower rollers in line with the 
cams. The rocker arms are lubricated by oil from 
an oil passage, on the camshaft side of the cylinder 


block. Oil from this passage enters the drilled 
rocker arm shafts through the lower end of the 
drilled rocker shaft bracket bolts. Excess oil from 
the rocker arms lubricates the exhaust valve guides 
and cam followers. Additional cam follower 
lubrication is provided by oil from grooves in the 
camshaft bushing bores which is jetted against the 
cam follower rollers. Clearance between the rocker 
arms and valves is accomplished by an adjustable 
clevis on the push rods. 

b. Valves and Valve Springs. Four exhaust 
are provided for each cylinder. They are actuated in 
transverse pairs by the valve operating mechanism. 
The exhaust valve springs are held in place by the 
valve spring caps and tapered two-piece valve locks. 
Excess oil from the rocker arms lubricates the 
exhaust valve stems. The exhaust valves are ground 
to seat on the valve seat inserts w'hich are pressed in 
the cylinder head. Prefinished replaceable valve 
guides are pressed into the cylinder head. 
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NOTE 

Severnt operations may be performed without 
removing the cylinder head. 

1. Adjusting valve clearance. 

2. Removing and iEifltalling valve springs. 

.3. Removing and instalSing rocker arm 

shaft or shaft bracket. 

4. Removing and ingtalling an injector. 

It is also posaible to replace a push rod, spring, 
spring seatij, and cem follower withou'^ reraoving 
the cylinder head. However, these parts arc more 
easily changed from the lower side of the head. 

4-37o Rocker Piusib Mods, airsd Cam 

Followers 
a. Removal. 


(1) Remove the cylinder head (para 4-35). 

(2) Remove the bolts (10, fig. 4-34) that 
secure the rocker arm shaft brackets (12) to thfe 
cylinder head. Remove the brackets. 

(3) Slide the rocker arm shaft (9) out of the 
rocker arm assembly. 

(4) Place the cylinder head on its side and 
remove the capscrews (33) and iockwashers (32) 
that secure the cam roller guide (31) to the cylinder 
head. Remove the guide and cam push rod follower 
assemblies (28) from the head. 
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Key to flfrure 4-.'? 4 

1 . Fiosh inp U .") I 

2. Arm, F^.H. (3) 

ii. F^in U)l 

4. F^ridge ((>) 

5. Bushing (31 
<>. Arm 131 

T. F3ushing. I^arge (3) 
n. Arm. F..H. 131 
Shaft (31 
10. Bolt 0)1 
IF. lOug (3) 

12. Bracket (6) 

13. F^ock (241 
F 4. Seat 1121 

I 3 . Spring (121 
I(). Seat (121 

1 7. (niide (121 

! B. Valve seat insert 1121 
10. Valve (12}'*' 

20. Bin (01 

21. Clevis (0) 

22. Nut (01 

23. Retainer (0) 

24. Seat (0] 

23. Spring (01 
2(). Seat (01 

2 7. Bush rod (01 

2H. F'^ollower assembly (01 
20. Roller (0) 

30. Bin (0) 

31. Guide 13) 

32. Lock washer (61 

33. Capscrew (6) 

34. Bushing (0) 

NOTE 

Quantities for one head assembly 
^/Vvailable in valve parts kit. 


(5) Loosen the nuts (22) and unscrew each of 
the push rods (27) from the clevises (21). Remove 
the push rod and spring assemblies from the 
cylinder head. 

(6) Repeat the operation on the remaining 
rocker arm assemblies. 

(7) Remove the spring seat retainer rings (23) 
from the cylinder head. 

b. Disassembly, 

(1) Depress the spring (25) and remove the 
nut (22) and push rod spring seat (24) from the 
push rod (27). Separate the compression spring 
(25), push rod spring seat (26), and push rod (27). 

(2) Drive the straight headless pin (34) from 
the cam push rod follower assembly (28) and 
separate the cam follower roller <29) from the 
follower. 

(3) Press the straight headless pins (20) from 


the rod end clevises (21) and remove the clevises 
from the rocker arms. 

(4) Press pins (3) from bridges (4) and rocker 
arms (2 and 8). 

(51 Remove the sleeve bii.shings (1 and 5) from 
the rocker arms. 

(61 Remove the sleeve bushing (7) from the 
fuel injector rocker arm (6). 

(7) Disassemble the remaining rocker arm 
assemblies in the same manner as described above. 

c. Cleaning, Inspection, and Repair. 

(1) Wash all parts thoroughly with an ap- 
proved cleaning solvent and dry thoroughly. 

(2) Clean all lubricating oil passages with 
compressed air or, if necessary, use a wire probe. 

(3) Examine the bushings and pins of the 
rocker arms and if scored, pitted, or scratched, 
replace them. 

(4) Examine the rocker arm exhaust valve and 
injector contact surfaces where they contact thr 
valve poppet and plunger lifter and if damaged o 
worn, grind to the original contour or replace them 

(5) Inspect the valve push rods for wear oi 
scoring. If the push rods have ‘‘shoulders’’ or 
“ridges” due to the rocker arm action on the push 
rods, replace the push rods. Replace a bent push 
rod, 

(6) Examine the cam follower rollers and pins 
for scored, pitted scratched, cracked, or out-of- 
round surfaces. Replace a damaged roller or pin. 

(7) Examine the compression springs (25) for 
cracks, breaks, pitting, bent condition, or 
weakness. Replace a damaged spring. 

(8) Examine all hardware, for cracks, breaks, 
and stripped or crossed threads. Replace all 
damaged hardware, 

NOTE 

The maximum allowable clearance between the 

rocker arm shaft and rocker arms (with or witliout 

bushing) is 0.004 inch. Replace shaft, bushing or 

rocker arm if this clearance is exceeded. 

d. Assembly. 

(1) Press the bushings (5 and 7) in the fuel 
injector rocker arm (6). 

(2) Press the bushing ( 1 ) in the exhaust valve 
rocker arm assemblies. 

(3) Position the clevises (21 ) on the rocker arm 
assemblies and install the straight headless pins 
( 20 ). 

(4) Assemble the push rod vspring seat (26), 
compression spring (25) and push rod spring seat 
(24) on the push rod (27). Compress the spring and 
secure to the push rod with the nut (22). 

(5) Aline the cam follower rollers (29) in the 
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(‘am push roci follower assemhli(\s (28) and secure 
w ith the straight headless pins (34). 

( f) ) Reassemble the remaining rocker arm 
assemblies in the same manner as described al)ove. 
e. 1 nstallafion. 

( 1 ) I n stall the spring sea t r^’taining ring ( 23 ) in 
the push rod openings in the cylinder head. 

(2) Slide the push rod and spring assemblies 
into position from the bottom of the cylinder head. 

NOTE 

injoctor rocker arm asseml>Hes are sli^jluly 
(iiffc refit from the exhaust valve rocker arms. The 
ho.ss for the shaft on the exhaust valve rocker arms 
is longer nii one side of the arm thau on the other. 

'The extenrled hf»ss on each of the valve roeker 
arms must fair the injector r<M;k(’r arms. 

(3) Turn the nut (22) on to the push rod as far 
as p('>ssible and screw the push rod into the rod end 
clevis j 2 J ) u mil the end of the push rod conh'tcts the 
rocker arm. 

NOTE 

'Fla re is an oilhole in the botlf^ni of th<‘ cam 
followi'r. Install I he cam folif>\ver with the oilhoh' 
pointing away from the valve, so that llie hole is 
not (:over<‘d hy lh<‘ follower ji;uide. 

(4) With the cam follower rollers (29) pointing 
fCross die cylinder iiead, sli(h' the cam push rotl 
follower assemblies (28) into po.sition over the push 
rod and spring assemblies. 

(5) Position the (ram roller guides (31) on the 
bottom of the cylinder head and secure with the 
capscrews (33) and lock washers (32), 

(6) Liibrioale the outer surface of the rocker 
arm shafts (9) and install in the shaft openings in 
the rocker arms (2, 6 and 8). 

( 7 ) Install a shaft bracket (12) on ea(di end of 
the rocker arm shaft. Aline the brackets with- 
mounting holes in lop of the cylinder head and 
fasten w ith the bolts (10). Torque the bolts to vSO- 
3 5 pound-feet. 

(8) Install the cylinder head assembly (para 4- 

35). 

4-38. Valves and Valve Springs 
a. Removal, 

(1) Remove the cylinder head and sub- 
assemblies (para 4-35). 

(2) Support tl\e bottom of the cylinder head on 
a workbench with a two-inch block placed between 
the valve head and the workbench. 

(3) Thread a valve spring compressor adapter 
into the rocker arm shaft bolt hole in the cylinder 
head. Press the handle of the compressor adapter to 
compress the valve spring (15, fig. 4-34) and 
remove the two valve seat locks (13). 

(4) Release the spring compressor adapter and 


remove the spring cap (14), valve spring (15), and 
sj)ring seat (16). 

(5) Number the exhaust valves so they can be 
installed in the same location. 

(6) Remove the exhaust valves (19). 

6. Cleaning, Inspection, and Repair, 

( 1 ) Carefully scrape and wire brush all grime 
and carbon deposits from the valve stems. 

12) Clean the valves with an approved 
cleaning solvent and wipe dry. 

(3) Inspect each valve for cracked, pitted, 
cupped, and excessively thin face. Examine the 
V alve .stem for scoring, war page, or excessive wear. 
Carbon on the face of the valve indicates a faulty 
seal and a resultant lead or '‘blow-by'\ Replace a 
damaged valve or reface the valve to an angle of 
30^ as in.stnicted in c below. 

CAIITION 

The valve face angle niust be identical 

t<f valve seal insert angle. See figure 

4.-33C. 

(4) Replace any valves w(^rn beyond the 
tolerances specified. 

(5) If a new' valve is installed, the valve head 
Buusl not protrude above the surface of the cylinder 
head. The valve seat diameter on a used valve will 
decreas<' after several reconditionings, so that the 
valve will rest in a lower position on the valve seat 
insert. It must not exceed 0.0240 of an inch below 
the cylinder head surface. Replace the valve if these 
limits are exceeded. 

(6) Examine the valve springs for pitted or 
broken coils, and inadequate tension. Check the 
tension with a spring tester and accurate torque 
wrench. Replace any spring if a load of less than 25 
pounds will compress the spring to less than 1.93 
inches. 

c. Valve Re facing, 

(1) Install the valve in a valve refacer tool, 
making sure the grinding wheel is properly trued, 
and set the chuck at 30^ angle. Then take a light 
cut from the face of the valve, removing a small 
amount of material from the valve face. 

(2) Remove the valve from the facing tool and 
make the prussian blue test as described for the 
valve seat insert in paragraph 4-35 c (9). Regrind 
the valves if necessary. 

d. Installation, 

(] ) Apply a light coat of engine oil to the stem 
of the valve (19) and slide the valve into the in- 
stalled valve guides. 

(2) Hold the valve in place with a strip of 
masking tape and turn the bottom of the cylinder 
head down on the workbench. 
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(3) Install the valve spring seat (16) and valve 
spring (IS) on the valve stem. Install the valve 
spring cap (14) in the valve spring. 

(4) Compress the valve spring with valve 
spring compressor and install the valve spring 
locks (13) in the valve spring cap and recess of the 
\ alve spring to lock the valve spring in place, 

(51 Remove the valve spring compre.ssor by 
removing the rocker arm shaft bracket bolt. 


(6) Install all valves according to the 
procedure described in (1) through (5l above. 

Adjust valve clearai 
XXVfL 

(7) Install the .sub-a 
head (para 4-35). 


Section XVliL FUEL INJECTORS AND INJECTOR CONTROLS 


4-, 39. Injector Controls 

a. General. An injector cuiUrol lube and lever 
as.se m hi y is mounted on cylinder head, and 

scarves ics an adjustable eoiilrol cdenient between the 
governor and throttle controls, and the fuel in- 
jectors. A minimum amount of ni aintenanee is 
rf'cjuired for these units, and their removal will 
usually be required only vvher* a cylinder head Is 
removed. 

h, Bern oval, 

(1) Remove rocker arm covers (para 4-34). 

(2) Remove cotter pins ( 1, fig. 4-35) and clevis 
j)ir^s (2). Disengage the link ( 14) from the lever (3). 

(3) Remove four bolts (9) and lockwashers 

( 10 ). 


(4) Slide the assembly mid wi.se to d 
the injector rack levers from the Icwers ( 
remove the a.ssombly. 

c. Disassembly. 

(I ) Reiiiove [)in (1), lc‘ver 1.31, and sp; 

(2) Remove the brackets ( M ) and sm 

Nort: 

It is not n<*cf‘ssarv to renir»vf’ llic Irvr’rs ( ! 
their replaru^nient is rr<piire<l. 

(3) Remove .six screws (13) ai 
(12) from control lube (6). 

d. Cleaning, Inspection, and Re 
(I) Clean all parts vvilh an app 

solvent. Dry thoroughly. 
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1. (.hotter pin 

2. Clovis pin 

3. Lover 

4. Pin 

T). Spncor 
0. ^rube asseinblv 
7. Pin 
tH. Spring 


<). Poll 14) 
lO. Lock wash or 14) 
I ! . Bracket ( 2 ) 

12. I.over (.4) 

1:L Screw H) ) 

14. Link 
17). IL)<)t 


Figiirv 4-35. Injertor control lube nnd letter nsscmhly, exploded idcw. 


(21 Inspect all parts for wear and damage. 
Inspect the spring for cracks in the coils. Replace 
parts as required. 

e. Assembly. Assemble the control tube in the 
reverse order of disassembly. 

/. Installation. 

(II Install the tube assembly on the cylinder 
head . 

(21 After engaging the levers (12) on the in- 
jector rack levers, install the bolls (9) and lock- 
washers (10). Tighten finger-tight only. 

(3) Hook one end of the tube return spring (8) 
around the injector control lever 113) and the other 
end around the bracket (II). 

(4) Tighten the bolts (9) to 10 — 12 pound-feel 
torque. 

(.3) Check the operation of the control tube 
assembly by turning the unit so that the injector 
rack levers are moved all the way in (FULL FUEL 
P(.)SITI0N). Release the control lube to see if the 
return spring will pull the injector rack levers all the 
way out (NO FUEL POSITION). 


NOTL 

"rh(‘ inj<*rtor control lube is mounted in self-alining 
hearings and lapping the tube lightly with a soft 
hammer will remove aiiy bind that exi.sts. The 
injector ra(*ks rnusl return to the IN'O ILEL 
!M)S1440,\ freely by aid of the spring only. Oo 
not bend the spring to correct any binding con- 
<liti()n. 

(6) Final adjustment of the control tube levers 
w ill be made in accordance with the instructions in 
section XXVII. 

4-40. Fuel Injectors 

a. General. The fuel injector assembly is a 
lightweight compact unit and performs the 
following functions; 

( I ) Creates the high fuel pressure required for 
efficient injection. 

(2) Meters and injects the fuel to the exact 
amount required to handle the load. 

(3) Atomizes the fuel for mixing with the atrir 
the combustion cliamber. 

(4) Permits (*on tin nous fuel flow. 
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CAUTION 

Inj eciors are idetstified by a circuiar 
disc pressed into a recess at the front* 
side of the injector body J refer to TMS- 
3810-290-12 for correct type nuoiiberb 
Use only the type specified, and never 
mix types, 
b. RemovaL 

( 1 ) Remove the rocker arm covers (para 4-34K 

(2) Remove the fuel pipes from injector and 
uel connectors (fig. 4-36). 

CAUTION 

Cover injector filter caps with shipping 
caps and protect fue! pipes and con- 
nectors to prevent entry of dirt or 

foreign material. 

(3) Rotate engine with starling motfu* until 
>!ish rod ends, injector and valve, are alined 

lorizontally . 

(4) Remove the rocker shaft bracket bolts (10, 
ig. 4-341 and swing the rocker arm assembly away 
rom the injector and valves (fig. 4-36). 

(5) Loosen the injector clamp bolt (3, fig. 4- 
18) and remove the bolt, special washer (2), and 
damp (1), 


(6) Loosen the adjusting screws (fig. 4 
the injector rack control lever and slide tl 
away from the injector. 

(7) Free the injector from its seat and 
from cylinder head. 

(8) Cover injector hole in cylinder 1 
prevent dirt or foreign material from entc 

c. Initial Inspection and Testing. 

(1) Clean the exterior o! the injector 
approved cleaning solvent. Dry thorough, 
compressed air. 

(2) If inspection of the injector does nc 
any external damage, then a series of test? 
be made to determine the condition of the 
prior to disassembly and overhauling. 

(3) Place the injector in an injectoi 
Hold the injector control rack (8, fig. 4-37 
“NO FUEL'’ position and depress the fo’*'' 
to the bottom of its stroke. Release the f 
the follower while moving the control 
and forth, until the follower reaches the 
travel. IF the rack does not move free 

that the internal parts of the injecto) 
or dirty. 
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INJECTOR 
ROCKER ARM 



Figure 4-36. Fuel injector, removal points. 


(4) Check the injector valve opening pressure. 
With the control rack in the ‘TULL FUEL” 
position, pump the handle of the tester and note the 
injector valve (19) opening pressure as indicated 
when the injector sprays fuel. The pressure should 
be 450-850 pounds per square inch. 

WARNING 

The injector must be positioned 
properly with relation to the spray 
deflector before testing. High pressure 
fuel spray penetrating the skin can 
cause serious infection. 

(5) Check the injector valve holding pressure 
by operating the tester pump handle until the 
pressure is just below the valve opening pressure. 
Close the fuel shut-off valve on the tester and note 


the time required for the pressure to drop. A 
pressure drop from 450 p.s.i. to 250 p.s.i. should 
not be less than 40 seconds. 

(6) Check the injector for leaks by pumping up 
the pressure on the tester to 1600 — 2000 p.s.i. and 
inspect the injector for leaks. 

(7) Check the spray pattern by placing the 
control rack in the ‘TULL FUEL” position and 
pumping the fuel pressure just below the injector 
valve operating pressure. Operate the injector 
plunger and observe the spray pattern which should 
be uniform. 

NOTE 

if any of the above tests indicate any sign of 
malfunctioning, then the injector should be 
disassembled, repaired, or replaced. 
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1. Follower 
. Follower Spring 
. Filter cap (21 
. Spring (21 
o. Gasket (21 
(>. Body assembly 
7. Filter element (21 
ft. Control rack 
^1, Dowel 
1(1. Seal 

1 1. Upper port 

12. Valve seat 
1.1. Valve cage 


1 4. V alve stop 

15. Nut 

16. Spray tip 

17. Check valve 

18. Valve spring 

19. Injector valve 

20. Lower port 

21. Spill deflector 

22. Plunger bushing 

23. Gear retainer 

24. Gear 

25. Plunger 

26. Stop pin 


Figure 4~37, Fuel injector assembly, cross-sectional view. 


mm 
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Key to figure 4-3 

1. (3amp 

2. Washer 

3. Bolt 

4. Follower 

•^r). Phing<T and bushing assembly 
Fj>I lowing spring 
T. Filter cap ( 2 I 
K. Gasket 
Spring 

] (h Filler element ( 2 ) 

1 1 . Control rack 

12. Pin 

13. Body assembly 

14. Gear 

lo. Gear retainer 
^If). Pin 

1 T. Spill deflector 

IH. Preformed packing 

P). Nut 

2<F Spray lip 

2 1 . Check valve 

22. Valve cage 

23. V^alve slop 

24. Valve spring 
2.). Injector valve 
2(). Valve seat 

27. Valve assembly 

28. Stop pin 

^ Not serviced separately. 

d. Disassembly. 

(1) Place the injector assembly in a holding 
fixture in an upright position. Remove the filter 
caps (7, fig. 4-38). Discard gasket (8), 

(2) Remove the helical compression spring (9) 
and fuel injector filler element (10) from the recess 
in the injector body assembly (13). 

(3) Compress the follower helical compression 
spring (6), then, using a screwdriver, raise the 
spring above the stop pin (28) and remove the pin. 
Allow the spring to extend gradually. 

(4) Remove the follower (4), plunger (5), and 
follower spring (6) from the injector body assembly 
as an assembly, and separate each part. 

(5) Invert the injector in the holding fixture 
and remove the fuel injector retaining nut (19) 
from the injector body assembly. 

CAUTION 

Lift the injector retaining nut straight 
up by hand, being careful not to 
dislodge the spray tip and valve parts. 

(6) Lift the spray tip (20), check valve (21), 
valve cage (22), valve stop (23), valve spring (24), 
injector valve (25), and valve seat (26). 

(7) Remove the spill deflector (17) and 
preformed packing (18) from the fuel injector 
retaining nut (19). 

(8) R amove the plunger and bushing assembly 
(5), gear retainer (15), and gear (14), from the 
injector body assembly. 


(9) Remove the control rack (11) and straight 
headless pin (12) from the injector body assembly. 
e. Cleaning. Inspection, and Repair. 

(1) Discard the filter element. Clean all in- 
jector parts with an approved cleaning solvent and 
dry with filtered compressed air. 

(21 Inspect the packing surface of the injector 
body for burrs or scratches. Inspect the injector 
body for cracks, breaks, or damaged parts. Replace 
a damaged injector bod\ . 

NOTE 

Mo.st injector troubles re.-^iilt from dirt particles, 
therefore, it is essential that a clean area be 
provided on which to place injector parts after 
disassembly and cleaning. 

(3) Inspect the spray tip, disk, injector valve 
cage, spray tip valve, injector valve .seat, plunger 
and bushing assembly, and bushing surface of the 
injector body with a magnifying glass for scoring or 
other damage. These parts of the injector have 
lapped finish and if any of the parts are damaged, 
new parts must be installed. 

(4) Inspect the teeth on the control rack and 
spur gear for excessive wear or damage. Replai 
the firear and rack if damaged. 

(5) Inspect the spray tip and spray tip seat c 
the fuel injector retaining nut for carbon deposits. 
Remove all carbon deposits. 

(6) Clean the spray tip orifices, plunger and 
bushing assembly, and rack opening in the injector 
body with a suitable tool. 

17) Before installing used valve parts, all 
sealing surfaces must be lapped, with the exception 
of the slot in the injector valve seat. If new valve 
parts are installed, lightly lap the sealing surfaces. 

(8) To inspect the plunger and the plunger 
bushing, install the plunger bushing on the plunger 
and revolve. The bushing must spin freely on the 
plunger. The plunger bushing and plunger are 
matched parts. They must be considered as one 
piece, and if one is replaced, both must be replaced. 
CAUTION 

Do not handle the plunger excessively 
as perspiration may cause rust and 
sticking in the plunger bushing. Im- 
merse injector parts frequently in clean 
fuel oil to prevent this. 

/. Assembly. 

(1) Dip each part of the injector body 
assembly in clean fuel oil immediately before it is 
assembled. 

(2) Hold the injector body assembly (13) 
upright and assemble new fuel injector filter 
elements (10) in each of the cavities of the injector 
body. Place a helical compression spring (9) above 


d.TO 
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each filter elemenl and a new gasket (8) against the 
shoulder of each filter cap (Tl; lubricate the 
threads of the filter injector caps and tighten to the 
filter body to 65 to 75 pound-feet torque. 

N(rrE 

When assomhiinfr the filler elements, always 

[><)sition the dimple at the bottom of the fuel 

opening. 

13) With the injector inverted, slide the control 
rack (11) through the hole in the body so the two 
marked leetli are visible. The two teeth of the 
control rack at matchniarked with the gear (14). 
For the correct liming, position the marked tooth of 
the gear between the two marked teeth on the rack. 

14) Position the injector gear retainer (15) 
down on top of the gear (14) and the plunger and 
bushing assem bly (5) down onto the retainer, with 
the locating pin in the bushing guided into the slot 
of the injector body. Slide the spill deflector (17) 
into the fuel injector retaining nut (19) and the 
preformed packing (18) on the injector body. 

(5) Support the injector body in a holding 
‘ixture, valve end up. Place the valve seat (26) on 
he end of the plunger and bushing assembly (5). 
nsert the stem of the injector valve (25 ) in one end 

of the valve spring (24) and valve slop (23) in the 
opposite end of the valve spring. Lower the valve 
cage (22) and position the valve cage on the valve 
seat. 

(6) Centrally located the check valve (21) on 
the cage and place the spray tip (20) over the valve 
and against the cage. 

(7) Lubricate the thread of the fuel injector 
retaining nut (19) and pilot the nut over the spray 
tip. The spray tip will slide through the hole in the 
small end of the retaining nut. 

(8) Screw the retaining nut in place by hand, 
making sure that the valve assembly does not shift. 
Do not tighten the nut. 

(9) Slide the head of the plunger (5) into the 
follower (4) and insert the plunger through the 
follower spring (6). 

(10) Invert the position of the injector in the 


holding fixture, filler injector cap up, and push the 
control rack (11) all the way in ; insert the free end 
of the plunger into the lop of the injector body 
assembly (13). 

(11) Start the stop pin (28) into position in the 
injector body so that the bottom coil of the follower 
spring (6) rests on the narrow flange on the stop 
pin. Then, with the slot in the follower (4) and the 
hole in the injector body in alinement for the stop 
pin and flat side of the plunger positioned to engage 
the flattened side of the spur gear, press down on 
die top of the plunger lifter and at the same time 
press the follower stop pin into position. The stop 
pin will slip into position as soon as the slot in the 
followers and hole in the injector body come in 
alinement. When in place, the spring will hold the 
slop pin in position. 

(12) Invert the fuel injector assembly in the 
holding fixture and tighten the fuel injector 
retaining nut (19) to 55-65 pound-feel torque. 

(13) Install the straiglit headless pin (121 into 
th(' injector body assembly. 

(14) Test the assembled injector as outlined in 
subparagraph c above. 

g. Installation. 

( 1 ) Before installing a fuel injector assembly, 
be sure that the beveled seal of the injector tube is 
free from dirt and carbon deposits. 

(2) Position the injector assembly in the in- 
jector lube with the locating pin registering with the 
locating hole in the (cylinder head, and with the pin 
on the injector control rack. 

(3) Install the fuel injector in the reverse order 
of removal. 

CAUTION 

Overtightening of the injector clamp 

capscrew may cause the injector rack to 

bind and result in uneven running of 

the engine. 

(4) Time the replaced injector assemblies and 
perform the interlocking adjustments as outlined in 
Section XXVII. 


Section XIX. CRANKCASE OIL PAN ANDOIL INLET TUBE 

4-41. Crankcase Oil Pan CAUTION 

a. Removal. damage oil inlet tube and screen 

(1) Remove drain pings (4, fig. 4-391 and removing pan. 

drain oil pan. Cleaning, Inspection, and Repair. 

(2) Remove elbows (0 and 8) and pipe (7). O) Clean the oil pan with an approved 

(3) Remove screws (3), lockwashers (2), oil cleaning solvent. Dry with compressed air. 

pan (5) and gasket (1). Discard the gasket. <2) Inspect the oil pan for porosity or cracks. 


Remove all traces of i^asket material from 
bottom of (Migine block and oil pan. 

(4) Inspect the machined edge of the oil pan 
for warpagje or uneveness by placing on a surface 
plate or other large fiat surface. 

( r> ) Inspect the drain plugs for damaged 
lhr<‘ads. 

c. Instullntion, 

( I ) Affix a new gasket ( 1 I to the oil pan (5). 

<21 Install the oil pan with the screws (3). 
lock wash ers (2). lighten the screws alternately and 
evenly to avoid damaging the gasket or springing 
the i)an. 

< iM Install elbows (band I and pipe 17). 

(4) Kepi ace and tighten I lie drai?j plugs ( 4). 

( T) ) Service the rrankcas<' in accordance with 
the ciirrioi t lubri(!ation order. Start the engine and 
(du'ck iho oil pan for leaks. 

4-''l2. Oil IbiIcS llalpc and Scrccu 

H. Removal, 

( I ) r>rain crankcase and remove oil pan (para 
4~4l I. 

(2) K cm ove the ca pscrews H and 4, fig. 4-40) 
and lockwashers (2 and 5). 


(3) Remove the tube and screen as an 
assembly. 

b. Disassembly. 

(1) Remove the capscrews (6) and lock- 
washers (7). 

(2) Remove the screen (3| and gasket (9). 
Discard the gasket. 

c. Cleaning, Inspection, and Repair. 

(1) Clean all parts with an approved cleaning 
solvent. Dry thoroughly with compressed air. 

(2) Inspect the tube and screen fur damage 
(cracks, punctures, etc.). Replace as reejuired. 

(3) Clean the tube and screen thorongbly to 
insure that no deposits will impede tlu^ flow of (ul. 

d. A ssern biy. 

(II Install the screen (81, new gasket (9) on 
tlie oil inlet tube (3). 

(2) Attach the assembly to the support 
bracket (10) with capscrews (6) and lockwashers 
(7). 

e. Installation. Install the assembly in t 
reverse of removal. 





5 



1. Cap^^rew 

6. Capscrew 

2. Lockwasher 

7. Lockwasher 

3. Inlet tube 

8. Screen 

4. Capscrew 

9. Gasket 

5. Lockwasher 

10. Bracket 


Figure 4-40. Oil pump inlet tube and screen assemblyr exploded view. 


Section XX. FLYWHEEL AND FLYWHEEL HOUSING 


4-43. Flywheel 

a. Genera/. The flywheel is attached to the rear 
end of the crankshaft with six bolts, and is 
machined to provide a true alinenient with a torque 
converter drive. A ring gear is secured to the 
flywheel periphery to engage with the starting 
motor drive for cranking purposes. 


NOTE 

The rugged construction of the flywheel makes 
necessity for service on this part very remote. 
However, its removal is required for other service 
functions. 
b. Removal. 

(1) Remove the bolts (8, fig. 4-41) and scuff 
plate (7). Reinstall one bolt. 
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(2) Attach a lifting tool to the flywheel. Attach 
a chain hoist or other lifting device to the lifting tool 
and remove the one bolt. 

(3) Withdraw the flywheel (6) from the 
crankshaft and flywheel housing. 

c. Cle&ning, Inspection, and Repair. 

(1| Clean all parts with an approved cleaning 
solvent. Dry thoroughly with compressed air. 

(2) Inspect the flywheel for cracks or scoring. 

NOTE 

If any machining is required, do not remove more 

than 0.020 inch of material and maintain all radii. 

(3) Inspect the ring gear for cracked^ broken 
or missing teeth. Replace as required. 


Key to figure 4-41. 

1. Gasket 

2. Gasket 

3. Housing 

4. Lockwasher 

5. Boh 

6. Flywheel 

7. Plate 

8. Bolt 
Plug 
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(4J To replace the ring gear, support the 
flywheel, crankshaft side down, on a solid flat 
surface slightly smaller in diameter than the ring 
gear. With a suitable drift and hammer, drive the 
ring gear off the flywheel, working progressively 
around the circumference to avoid binding. 

(5) To install new ring gear, support flywheel 
on solid, flat metal surface, ring gear side up. 

NOTE 

Do not overht'al gear. Keep below 400 degrees F. 

Use a “heat” crayon to avoid ovcrhealing. 

(6) Heat ring gear uniformly with acetylene 
torch. 

(7) Place expanded ring gear on flywheel and 
tap into place against shoulder of flywheel. 

d, Installation, Install the flywheel in reverse 
order of removal. Tighten bolts to a torque of 130- 
140 pound-feet. 

4-44. Flywheel Housing 

a. Removal, 

(1) Remove the starling motor from the 
flywheel housing (para 4-13|. 

(2) Remove the oil pan (para 4*41). 

(3) Remove the fuel pump (para 4-23). 

(4) Remove the power steering pump (para 4- 

17). 

(5) Remove the tachometer drive assembly 
(para 4-19). 

(6) Remove the flywheel (para 4-43). 

(7) Remove the flower drive cover, blower 
drive shaft retainer ring, blower drive shaft, and 
blower drive support (para 4-30). 

(8) Thread two pilot studs into the cylinder 
block to guide the flywheel housing until the oil seal 
clears the end of the crankshaft. 

(9) Insert eyebolts into tapped holes of 
flywheel housing. Attach a sling and suitable lifting 
device. 

(10) Remove all of the bolts attaching the 
housing to the cylinder block. 


Table 4-3. Flywheel Housing Bolt Data 


Bolt size 

Quantity used 

3/ 16-18 X 21/2 Lg. 

2 

y«-]f.X 2'/^ Lg. 

12 

ya-K) X 2% Lg. 

2 

ya-i(. X .iy, Lg 

6 

ya-24X 3'/, Lg. 

2 


NOTE 

When removing the above bolts, note the location 


(11) Tap each side of the housing alternately 
with a soft hammer to loosen and work it off the 
dowel pins. 

(12) After removing the housing, remove all 
traces oi old gasket material from the flywheel 
housing and cylinder block rear end plate. Discard 
the gaskets. 

b. Cleaning, Inspection, and Repair. 

(1) Clean the flywheel housing with an ap- 
proved cleaning solvent. Dry thoroughly with 
compressed air. 

(2) Inspect the housing for cracks or other 
damage. Replace if housing is damaged. 

(3 ) Remove the crankshaft rear oil seal (6, fig, 
4-51) by placing the housing, flywheel side down, 
and driving out seal with suitable remover tool. 

(4) Clean and inspect bore. Remove all 
sealant compound. 

(5) Turn housing over. Coal outside of new 
seal lightly with a non-hardening sealant. Position 
seal with lip facing down. Drive seal into housing, 
using suitable installation tool, until seal is flush 
with outside face of housing. 

(6) Wipe excess sealant from seal and 
housing. 

c. Installation. 

(1) Lubricate the gear train teeth with clean 
engine oil. 

(2) Affix new gaskets (1 and 2, fig. 4-41) to 
the rear face of the cylinder block end plate. 

(3) Apply a light coat of cup grease to the 
crankshaft rear oil seal. 

(4) Thread two pilot studs into engine block. 
Place oil seal expander over end of crankshaft. 

(5) Position the flywheel housing over the 
crankshaft and up against the rear end plate and 
gaskets, holding the oil seal expander in place by 
hand. 

(6) Install the flywheel housing bolts (5) and 
lockwashers (4) (table 4-3) and washers. 

(7) Start at bolt No. 4 (fig. 4-42A) and draw- 
up the bolts snugly in the sequence shown. 

(8) Tighten the bolts, beginning with No, 1 
and follow the sequence given in figure 4-42B. 
Tighten to torques specified in following table 4-4. 


Table 4-4. Flywheel Housing Bolt Torque Data 


Bolt No. (fig.4-42B) 

Torque (lb. -ft.) 

1.'^. 14 

19—23 

0 thru 12 

40—4,5 

Remaining bolts 

2.5—30 
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(11) Install the tachometer drive assembly 
3ara 4-19). 

(12) Install the fuel pump (para 4-23). 

(13) Install the power steering pump (para 4- 
7). 


(14) Install the oil pan (para 4-41). 

(15) Install the starling motor (para 4-13) 



FLYWHEEL HOUSING BOLT TIGHTENING 
SEQUENCE (OPERATION 1) 

A 


FLYWHEEL HOUSING BOLT TIGHTENING 
SEQUENCE (OPERATION 2) 

B 
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Figure 4-42. Flywheel housing bolt tightening sequence. 


Section XXI. GEAR TRAIN AND CAMSHAFTS 


I-4S. Gear Train 

The gear train consists of a crankshaft timing gear 
(fig. 4-43) an idler gear, camshaft gears, and ac- 
cessory drive gear. Since the camshaft gears mesh 
with each other and run at the same speed at the 
crankshaft gear ; timing marks stamped on the face 
of the gears (fig. 4-43) must be observed when 
installing the gears. Gear train noise is usually 
attributable to excessive gear lash, chipped, burred 
gear teeth, or excessive bearing wear. When such 
noise develops, the flywheel housing should be 
removed and the components of the gear train 
inspected. 


NOTE 

The backlash between the mating gears of the gear 
train should be 0.003 — 0.005 inch. This 
dimension does not apply to blower drive gears. 

When one gear is replaced in the gear train, 
replacement of all gear.<< is recommended. 

4-46. Camshafts 
a. Removal. 

(1) Remove fan assembly (para 4-5). 

(2) Remove water pump drive belt (Refer to 
TM 5-3810-290-12) and water manifold. 



TIMING GEAR 
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Figure 4-43. Gear troiti und timing marks. 

(iN Remove alternator (para 4”ll). 

(4) Remove cylinder heads (para 4-35). 

(5) Remove flywheel housing (para 4-44). 

(()) Remove the bolts (13, fig. 4-44) and lock- 

washers (12) which attach the gear nut retainer 
plates (11). Remove the retainer plates. 

(7) Wedge a clean rag between the camshaft 
gears (10) and remove the n uts (1) from each end 
of the camshaft. 

NOTE 

The two cam shafts in the engine are identical with 
the exception of the drive gears; one is a right- 
hand helix gear, ami the other, a left-hand helix. 

(8) With two heavy screwdrivers or pry bars, 
remove the pulleys (balance weights (2)). 

(9) Remove the upper front cover (para 4-53). 

(10) Remove the spacer (3 ) and oil slingcr (4) 
from each camshaft (6). 

(11) Remove the thrust washer retaining bolts 

(9) . 

(12) Remove the camshaft (6), thrust washer 
(81 and gear as an assembly from the rear end of 
the cylinder block. 

b. Disassembly. 

(1) Support the camshaft assembly in an 
arbor press. Press the camshaft (6) from the gear 

(10) . Remove the thrust washer (8), key (5), and 
spacer (T) from the camshaft. 


soft jaws. Drill, tap, and remove the plugs in each 
end of the camshaft. 

c. Cleaning, Inspection, and Repair. 

{ i I Clean all parts with an approved cleaning 
solvent. Make sure the oil passages in the camshaft 
are clean and free from any obstructions. Dry 
thoroughly with compressed air. 

(2) Inspect the cam lobes and bearing jour- 
nals. If badly scored or worn, replace the camshaft. 
See Table 4-5 below. 

NOTE 

If the ram lobes are scored, inspect the cam 
followers ipara 4-3 7). 


Tahir 4-5. Camshaft Dimensional And fFear Limit Data 



New Part | 

Wear 

Item 

(Standard size) 

Minimum 

(inches) 

Maximum 

(inches) 

Limit 

(inches) 

CAMSHAFT 

Shaft diameter at bearings 
I’brusl washer thickness 

End thru at 

2.1820 

0.20H 

0.008 

2. 1825 1 
0.210 1 
0.015 ! 

0.010 

CAMSHAFT BEARINGS 
Bearing-inside diameter 
Clearance-bearing to shaft 

2.187 

0.0043 

1 

2.188 

0.006 

0.008 


d. Assembly. 

(1) Place the rear camshaft spacer (7) and 
thrust washer (8) over timing gear end of the 
camshaft (6 

(2) Install the key (5) and gear (10). 

(3) Press the camshaft gear (10) against the 
shoulder on the camshaft and secure with nut (1). 

e. Installation 

(1) Lubricate the camshafts with clean engine 
oil and insert carefully into the bearings. 

CAUTION 

Be sure the timing marks are properly 
alined (fig. 4-43) after the gears are 
installed. 

(2) Install the oil slinger (4) and spacer (3) on 
both camshafts. 

(3) Install the upper front engine cover (para 
4-53). 

(4) Install the pulleys (2) and keys (5|^ 
securing with nuts (2). 

(5) Check the clearance between the thrust 
washer and gear maximum clearance is 0.008 to 
0.015 inch with new parts; 0.019 inch with us^^] 
parts. Secure thrust washer (8) with retaining bolts 
(9). Tighten bolts to 30 — 35 pound-feet torque, 

(6) Install the retainer plates (11), bolts ( 13| 
and lockwashers (12). Tighten the bolts to 35-30 
pound-feet torque. 
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(7) Check backlash between mating gears. 

NOTE 

!3acklash for new gears is 0.003 to 0.005 ineh and 
not to exceed 0.007 inch for used gears. 

(8) Install flywlieel housing, cylinder heads, 
e Ur. in rev erse order of removal ipara 4-46 a (1 ) thru 
(S). 

4-47. Camshaia Bearifings 

a. GeneraL Th(y camshafts are supported by four 
bearings (busbing-ty pe) (14, fig. 4-44) pressed into 
bores in the cylinder block. Two intermediate and 
two end bearings are used for each camshaft. 
NOTE 

'Idle camshaft end bearings must be removed prior 
to tfie removal of tlie intermediate bearings. 

CAUTH>N 

When removing hearings be stare to 
note the position of the bearings in the 
cylinder bore ^vith rc^specl to the notch 
in the bearing. All bearings must be 
replaced in the same position. 


b. Rem oval. 

(1) Remove the camshafts (para 4-46). 

(2) Before removing the camsliafl bearings, 
measure the camshaft bearing journal diameters 
and inside diameter of tlie camshaft bearings, if the 
dimensions do not exceed those given in table 4-5 
above, do not replace the camshaft bearings. 

(3) If bearing replacement is required, remove 
the end bearings with a suiuble tool set. 

(4) Remove the intermediate bearings with the 
above tool set. 

c. Jnstallation. 

NOTE 

When camshaft bearings, the notch 

must be localod in the same position in the bore as 

ibe notch in the original beaiing.s. 

(II Wdth installing tool set, install the in- 
termediate bearings in the cylinder block. 
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2. Pulley 

3. Spacer 

4. Slinger 

5. Key (21 

(>. Camshaft assembly 
T. Spacer 

8. Thrust washer (21 

9 . Bolt (4) 

10. Gear (1 R.H. helix and 1 L.H. hclix)^ 
i 1 . Retainer 

12. Lockwasher (4) 

13. Bolt (41 

14. Bearing (4( 

^The iwo assemblies are idenlicsl except as noted. 

NOTE 

The right rear and left front intermediate bearings 
must be .*>.54 inches from rear and front face of 
block respectively. The right front and left rear 
intermediate bearings must be 6.66 inches from 
front and rear face of block respectively. 

(2) Install the front and rear bearings with 
installing tool. The bearings when instaUed 
properly will be flush with the face of the block. 

(3) Install camshafts (para 4-46 e). 

4-48. Idler Gear 

a. Removal, 

(1) Remove the flywheel housing (para 4-44). 

(2) Remove the rear idler thrust washer (1, fig. 
4-451. 

(3 ) Slide the idler gear (2.) off the hub (4). 

(4) Remove the bolt (5 ) which secures the hub 
to the cylinder block. 

(5) Remove the front thrust washer (1) and 
hub as an assembly and separate. 

b. Cleaning, Inspection, and Repair, 

(1) Clean all parts with an approved cleaning 
solvent. Dry with compressed air. 

(2) Inspect the gear teeth and bearing (3) for 
scoring, pitting, and wear. Replace gear and 
bearing as required. 

(3) Inspect thrust washers for wear. Replace 
as required. 

NOTE 

The standard inside diameter of the idler gear 
bearing is 2.186 inches and the standard outside 
diameter of hub is 2.1825 — 2.1835 inches. 
Maximum wear limit is 0.007 inch. The standard 
side clearance between thrust washer and idler 
gear is 0.006 — 0.013 inch with maximum wear 
limit of 0.017 inch. 

Key to figure 4-45. 

1. Thrust washer (2) 

2. Gear 

3. Bearing 

4. Hub 

5. Boll 


2 
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Figure 4-45. Idler gear assembly, exploded t’lew;. 


c. Installation. 

(1) Position inner thrust w'asher (1) on for- 
ward end of hub (4) with flat inside diameter of 
thrust washer over the flat of hub and with the oil 
grooves facing toward the idler gear. 

(2) Place the small end of the hub through the 
rear end plate and aline the hub temporarily in the 
cylinder block with two %-16x 2V2 inch pilot bolts. 

(3) Secure the hub to the cylinder block with 
bolt (5). Tighten U> 40-45 pound-feet torque and 
remove the two pilot bolts. 

(4) Lubricate the hub and idler gear bearing 
with clean engine oil. 

(5) Install the idler gear (2) on the hub. Make 
sure the timing marks (fig. 4-43 ) are m atched to the 
crankshaft timing gear and camshaft gears. 

(6) Install second thrust washer (1) on hub 
with oil grooves facing the idler gear and flat of 
inside diameter alined with flat of hub. 

(7 ) Install flywheel housing and accessories as 
outlined in paragraph 4-44. 

4-49. Crankshaft Timing Gear 

а. Removal, 

(1) Remove the flywheel housing (para 4-44). 

(2) Attach a suitable puller to the crankshaft 
timing gear and pull the gear from the crankshaft. 

б. Cleaning and Inspection, 

(1) Clean the crankshaft timing gear with an 
approved cleaning solvent and dry thoroughly. 
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<2) Inspect the gear teeth for wear, pitting or 
scoring. Replace as required. 

c. Installation, 

1 1 ) Start the gear on the crankshaft with the 
timing marks facing out and the keyway alined 
witli woodruff key in crankshaft, 

(2) With a suitable driver, drive the 
crankshaft timing gear up against the shoulder on 
the crankshaft. 

(3) Install the flywheel housing and ac- 
cessories as outlined in paragraph 4-44. 

4-SO. Accessory (Fuel Funip) Drive Gear 

а. Removal. 

(1 ) Remove the flywheel housing (para 4-44). 

(2) Remove two capscrews (22), (fig. 4-22) 
and drive adapter (23) from the gear (27). 

(3) Remove the retaining bolt (24), washer 
( 25 ), thrust washers (26), gear (27), and hub (28) 
from the rear end plate. 

б. Cleaning, Inspection, and Repair. 

(1) Clean all parts with an approved cleaning 
solvent and dry thoroughly with compressed air. 

(2) Remove scoring with fine crocus cloth. 

(3) Inspect thrust washers (26) for excessive 
wear. Thrust washers must be 0.158 — 1.060 inch 
thick. Replace thrust washers if worn beyond 0.158 
inch in thickness. 


(4) Inspect the drive gear bearing and hub for 
wear. Inside diameter of bearing must be 1.122— 
1.123 inches and the outside diameter of gear hub 
must be 1.1200 — 1.1205 inches. Clearance be- 
tween hub and drive gear bearing is 0.002 — 0,003 
inch for new' parts with a maximum wear limit ol 
0.007 inch. Replace parts worn beyond above 
limits. 

NOTE 

Drive gear and drive gear bearing must be 

replaced as an assembly, 
c. Installation. 

(1) Lubricate the drive gear, bearing thrust 
washers, and hub with clean engine oil. 

(2) Assemble the thrust washers (26) and gear 
(27) on the hub (28) with the oil grooves in the 
thrust washers facing the gear. 

(3) Install the hub and gear assembly in the 
end plate and block with the drive gear teeth in 
m esh with the right camshaft gear. 

(4) Secure in place with washer (25) and bolt 
(24). Tighten the boh to 71-75 pound-feet torque. 

(5) Measure clearance between gear and 
thrust wa shers. This should be 0.01 1 — 0.022 inch. 

(6) Attach the drive adapter (23) to the drive 
gear with two capscrews (22). 

(7) Install the flywheel housing and ac- 
cessories as outlined in paragraph 4-44. 


Section XXII. CRANKSHAFT PULLEY AND TRUNNION MOUNT 


4-51. Crankshaft Pulley 

a. Removal, 

(1) Remove fan drive belts (refer to TM 5- 
3810-290-12). 

(2) Remove the crankshaft retaining bolt (1, 
fig. 4-46), washer (2), and pulley (3) from the 
crankshaft. 

b. Cleaning, Inspection, and Repair, 

(1) Clean all parts in an approved cleaning 
solvent and dry thoroughly. 

( 2 ) Inspect pulley for cracks, worn grooves, or 
shaip edges that may damage fan belts. Replace a 
pulley that is cracked or worn. 

c. Installation. 

( 1 ) Install pulley (3 ) on crankshaft and secure 
with washer (2) and retaining bolt (1). Torque the 
bolt to 200-220 pound-feet torque. 

(2) Install and adjust fan belts (refer to TM 5- 
3810-290-12). 


4-,52. Front Trunnion Mount 
a. Removal, 

(1) Remove crankshaft pulley (para 4-5l|. 

(2) Remove two capscrews (6, fig. 4-46), 
lockwashers (5), trunnion cap (4), and trunnion 
base (11). 

(3) Use a flat screwdriver and pry the ring 
cushion (10) from the front engine support (7), 

(4) Remove six capscrews (9), lockwashers 

(8), and the front engine support (7 ) from the lower 
front engine cover, 

h. Cleaning, Inspection, and Repair. 

(1) Clean all metal parts with an approved 
cleaning solvent and dry with compressed air. 

(2) Clean the rubber ring (10) with a damp 
cloth and dry, 

(3) Inspect all parts fr cracks and wear 
Replace as required. 
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c. Installation. Install the front trunnion mount 
the reverse order of removal. 


o 


6 



2 



5 — 



1. Boll 

7. Support 

2. Washer 

h. Lockwasher (6) 

3. Pulley 

Capscrew (6) 

4. Cap 

10. Ring cushion 

S. Lockwasher (2) 

1 1 . Base 

(i. Capscrew 12} 



Figure 4'46. Crankshaft pulley and front trunnion mount, exploded view. 


Section XIII. FRONT COVERS, 6lL PUMP, AND OIL PRESSURE 

REGULATOR VALVES 


4-53. Front Covers 

a. General, The front cover is divided into an 
upper cover, which carries the camshaft seals; and 
the lower cover houses the lubricating oil pump. 
Removal of the upper cover can be accomplished 
without removal of the engine, however engine 
removal is necessary for removal of the lower cover. 


b. Upper Front Cover. 

Ill Removal. 

(a) Remove the fan assembly (para 4-6). 
fb) Remove the alternator drive belts 
(Refer to TM 5-3810-290-12). 

(c) Remove the water pump drive belts 
(Refer to TM 5-3810-290-12). 



(e) Remove thi 
4-47) and lockwashei 

(f) Tap the fi 

hammer and remove 
gasket Discard t 



3. 

4. 
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r. Lower Front Cover, 

(1) Removal. 

fay Remove fan belts (refer lo TM 5-3810- 
2<)0-l 2). 

fby Remove the crankshaft pulley retaining 
bolt (1» fig. 4-46) and washer (2), and pulley 13) 
fn)m the crankshaft. 

fey Remove the front trunnion mount (para 

4-5 2). 

ff/y Remove the oil pan (para 4-41). 

(<*) Remove the oil inlet tube and screen 
(para 4-42). 

if} Remove twelvf' capscrews (17, fig. 4-48) 
and lock washers (161. 

ig) Strike llie cover assembly with a soft 
hammer lo free the cover from the dowels in the 
fnint of tiie block. PuW ihe ( over assembly straight 
off the end of the crankshaft. 

f/iy Remove and discard gasket (3). 

(2) Disassemhiy. 

(a } l\vn\o\e the oil pump assembly (para 4- 

5 41. 

fby Remove the two oil pressure regulator 
valves (para 4-55). 

fey Remove the crank. shaft front seal (1 ) by 
supporting the front cover (2), front down, on two 
wood blocks. Drive the seal out with a suitable tool. 

(3) C/eanmg, Inspection and Repair. 

(a) Clean all parts with an approved 
cleaning solvent and dry thoroughly. 

f6y Inspect cover for cracks or burrs, at oil 
s<*al bore, valve bores, and on machined surfaces. 
Inspect drilled and tapped holes for cracks or 
damaged threads. Replace a.s required. 

(4) Assembly. 

(a) Coat the oil seal bore with non- 
hardening sealant. 

fby Place the cover (2) inner face down, in 
an arbor press and press the oil seal (1) into the 
cover until flush with the outside face of cover. The 
seal must be installed with the seal lip toward the 
inner face of the cover. 

NOTE 

If the crankshaft is worn excessively at the point 
where the .seal makes contact, the seal may be 
presseef into the front cover Vn inch from the 
outside surface. 

fey Remove any excess sealant. 

(d) Install the pressure regulator valves 
(para 4-55). 

(e) Install the oil pump (para 4-54). 

(5) Installation. 

faj Affix a new gasket (3) to the front cover 

( 2 ). 

ffeyinstali an oil seal expander over the end 
of the crankshaft. 


fey Thread two >8*16 x 8 inch pilot studs 
into two diametrically opposite bolt holes in the 
block to guide the cover in place. 

fdj Apply a light coat of cup grease to the lip 
of seal (1). 

(e) Slide the cover over the seal expander 
and pilot studs until the inner rotor (10) of the oil 
pump contacts the pump drive gear (9) on the 
crankshaft. Rotate the crankshaft as required to 
aline the teeth and push the cover against the block. 
Do not force the cover. 

(f) Remove the seal expander and pilot 

studs. 

(g) Install the capscrews (IT) and lock- 
washers (16). Torque the capscrews to 30 — ^35 
pound-feel torque. 

f/?yinstall the oil inlet lube and screen (para 

4-42), 

fi’y Install the oil pan (para 4-4i). 

f/y Install the front trunnion mount (para 4- 

52). 

(k) Install the crankshaft pulley (para - 

51). 

f/yinstall the fan belts (refer to TM 5-3810- 
290-12). 

4-54, Oil Pump 

a. General. The oil pump is assembled to the 
inside of the lower engine front cover. The pump is 
of the rotor type in which the inner rotor is driver 
bv a gear pressed on the front end of the crankshaft 
Oil is drawn from the crankcase through the oi 
pump inlet pipe to the pump inlet ports. Oil is ther 
forced out of the pump under pressure through thf 
discharged port into a passage in the front cove] 
which leads to the oil cooler and filter and is ther 
distributed throughout the engine. Stabilized oi 
pressure is maintained by means of regulator valve 
installed in the lower front cover. 

b. Removal. 

(1) Remove the lower front cover (paj 
53 c ). 

(2) Remove the six capscrews (14, fif 
and lockwashers (13) which attach the 
assembly to the front cover (2). Withdr^^. 
pump assembly. 

c. Disassembly. 

(1) Remove the drivescrews (15), and remc 
the coverplate (8) from the pump body (12). 

(2) Remove the inner (10) and outer (11) 
rotors from the pump body. 

d. Cleaning, Inspection, and Repair. 

(1) Clean all parts with an approved cleaning 
solvent. Dry with compressed air. 

(2) Inspect the lobes of the rotors for wear, 


4-95 


TM 5-3810-290-34 


scratches, or burrs. Inspect surfaces of housing and 
cover plate for scratches or scoring. Remove 
scratches or light scoring with a fine grit abrasive 
stone. 

(31 Inspect the splines of the inner rotor for 
excessive wear. Replace as necessary. 

(4) Measure the clearance between inner and 
outer rotors at each lobe with a feeler gage (fig. 4- 
49 a ). Replace rotors if listed clearance is exceeded, 

(5 ) M easure clearance from face of pump body 
to side of inner and outer rotors (fig. 4-49 ) . Replace 
rotors (matched set) if specified clearance is ex- 
ceeded. 

e. Assembly. 

( 1 ) J nstall the outer rotor (11, fig. 4-48 ) in the 
pump body (12), Position the inner rotor (10) in 
the outer rotor. 

(2) Install the cover plate (8) and secure with 
new drive screws (15) to hold the assembly 
together. 

/. Installation. 

(1) Install the pump assembly in the front 
cover and secure with capscrews (14) and lock- 
washers (13). Torque the bolts to 1 3-1 7 pound-feet. 

(2) Install the lower front cover on the engine 
(para 4-53). 

(3) Install the oil inlet tube and screen (para 4- 

42). 

(4) Install oil pan (para 4-41) and service 
engine in accordance with current lubrication 
order. 

4-55. Oil Pressure Regulator Valves 

a. General. The engine is equipped with two 
pressure regulator valves. The valves are installed 
in the lower front engine cover, one on each side. 
The valves stabilize the lubricating oil pressure, 
regardless of engine speed or oil temperture. The 


valves may be removed without removal of the 
engine assembly from the vehicle. 

b. Removal. Remoye the valve plugs (7, fig. 4- 
48) springs (5), and valves (4) from the cover (2). 
Remove and discard gaskets (6). 

c. Cleaning, Inspection, and Repair, 

(1) Clean all parts in an approved cleaning 
solvent and dry thoroughly. 

(2) Inspect the valves (4, fig. 4-48) for scoring 
or wear. 

(3) Inspect the springs (5) for cracks and lack 
of compression. 

NOTE 

The sprln^js have a free length of approximately 

2.2.”) inehes, and require '/2 pounds of pressure to 

ronipress them to 2 inches. Replace as required. 

d. Installation. 

(1) Coal the valves (4) with clean engine oil 
and insert them in the front cover, closed end first. 

(2) Install the springs (5), and while com- 
pressing with fingers install plugs (7) with new 
gaskets (6). 

Key to figure 4*48. 

1 . JSeal 

2. Front cover 

3. Gasket 

4. Valve 12) 

5. Spring (2) 

6. Gasket (2) 

7. Plug (2) 

H. Cover 

9. Drive gear 

10. Innwe rotor 

1 1. Outer rotor 

12. Body 

13. Lock washer (6) 

14. Capscrew (6) 

15. Drive screw (2) 

16. Lockwasher (12) 

17. Capscrew (12) 

NOTE: I t€ms 10 and 11 area matched set. 
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Figure 4~49. Inspect ing pump rotors. 

Section XXIV. PISTONS, COWNECTIMG RODS AND CYLINDER LINERS 


4-56. Pistons 

а. G(?nf?ra MM alleable iron pistons are connected 
by piston pins to the upper end of drop-forged, 
carbon-steel connecting rods. The lower end of the 
connecting rods are attached to the crankshaft by 
bearing caps. The extra long piston skirts, ac- 
curately ground to full length, are plated with a 
protective coating of tin, which permits close fit- 
ting. Each piston is fitted with six piston rings. 
Four compression rings are placed above the piston 
pin, and two three-piece oil control rings are placed 
below the pin to wipe any excessive lubricating oil 
being thrown onto the cylinder liners by the 
crankshaft and the lower end of the connecting rod. 

NOTE 

Cylinder liners, although as a functional group 
item are considered as a component of the cylinder 
block, arc normally supplied with the piston 
assembly as matched components. 

б. Removal. 

II) Remove the cylinder head Ipara 4-35). 
(21 Remove the crankcase oil pan (para 4-41 ), 

(3) Remove the oil inlet tube and screen (para 


(4) Remove any carbon deposits from upper 
inner surface of cylinder liner (1, fig, 4-50). 

(5) Remove the nuts (11) from the connecting 
rod holts (9). Remove the connecting rod bearing 
cap (12) and lower bearing shell (10) from the 
connecting rod. 

16) Push the piston and connecting rod 
assembly through the top of the cylinder block. 
Repeal the procedure for all pistons and connecting 
rod assemblies. 

jNOTE 

Mark each piston, connecting rod and bearing cap 

so they may be kept as a set and replaced together. 

c. Disassembly. 

(II Secure connecting rod in vise with soft 

jaws. 

(2) Remove compression rings (2) with ex- 
panding tool. 

CAUTION 

Do not spread the rings more than 
necessary to remove. 

(3) Punch a hole in center of retainer (5) with 
punch or narrow chisel. Pry retainer from piston, 
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1. Cylinder liner 16)^ 

2. Ring set (6) * 

3. Piston (6)^ 

4. Pin (61^ 

5. Retainer (12)^ 

6. Ring set ( 1 2 1 ^ 

7. Connecting rod (6)^ 

8. Bushing (12) 

9. Boll (12) 

10. Bearing set (6) 

11. Nut (12) 

12. Bearing cap (6)^^* 

13. Nozzle (6) 

14. Connecting rod asnembly (6) 

1.S, Seal (6)^ 

Aivallable in parts kil. 

Sf &f«Not s<*rvir«*<l separately. 

(4) Remove piston pin (4), freeing piston 
from connecting rod. 

(5) Drive second retainer from piston with 

brass rod. 

(6) Remove oil controi rings (6) with ring 
exfjander, exercising sanie caistion as noted above. 

(i. Cleaning, Inspection, and Repair, 

( 1 ) Clean all parts with an approved cleaning 
solvent. Dry with compressed air. 

(2) Remove carbon deposits from piston with 
chemical solvent that will not altach tin plating on 
piston. 

(3) Clean piston ring grooves with a suitable 
tool, such as a broken half of a compression ring 
sharpened to a bevel edge. Clean cooling surfaces 
on inside of piston. Thoroughly clean oil return 
holes in piston skirt probes, being careful not to 
enlarge holes during cleaning process. 

(41 Insp^^ct piston for scoring, burning, v^orn 
or damaged ring grooves, and cracks inside piston 
across struts. A badly scored piston must be 
replaced, A slightly scored piston may be cleaned 


up wiin crocus cloth or tine stone and reused with 
cylinder liner if clearances are not exceeded (table 
4-6). 

(5) Inspect piston for minute cracks. 

(6) Inspect top of piston crown for burned 
spots or other indications of overheating such as 
carbon formation of underside of piston. 

(7) Inspect the ring grooves in the piston and 
the piston rings for free fit in grooves, side clearance 
and wear. 

NOTE 

The presence of original grooves on ring surfaces 

indicates practical absence of wear. 

(8) Inspect and measure piston pin bushings 
and piston for wear. Wear and clearance limits are 
listed in table 4-6 below. If worn beyond specified 
tolerances, replace bushings or piston assemblies. 

(9) Measure piston diameter and cylinder 
liner bore with the temperature at 70"^ F. Take the 
piston skirt measurement both lengthwise and 
crosswise of the piston pin; measure the cylinder 
liner bore, both lengthwise and crosswise of the 
piston pin, throughout the entire length of tl 
cylinder liner. 

(10) The piston should be round with 
0.0005 inch. New cylinder liner bores should be 
round within 0.0001 inch. Measure the clearance 
of the piston in the cylinder liner bore by placing a 

inch feeler ribbon, about 15 inches long, be- 
tween the piston and the liner. Move the feeler 
ribbon 90^ and recheck the clearance. Refer tc 
table 4-6 for standard clearance and allowable wear 
limits between the cylinder liner and the piston 
skirt. 

(11) If the piston binds in the cylinder liner 
remove both piston and liner and check dimensions 
in accordance with table 4-6. 


Table 4-6. Cylinder Liner and Piston Assembly 
Dimensional and Wear Limit Data 



Manufacturers 

1 : — 

Maximum 

Component 

dimensions and 

allowable 

tolerances in inches 

wear and 


Minimum 

Maximum 

clearances 

CYLINDER LINER 


i 


Outside diameter (seal ring surface) 

4.485 () 

4.4860 


Inside diameter 

3.8752 

3.8767 


Oul-of-round 

! 

0.0020 

0.003 

Taper 

PISTON 


0.0010 

0.002 

Diameter (at skirt) 

3.8693 

3.8715 


Clearance (piston to liner) 

0.0037 

0.0047 

0.010 

Out-of-round 


0.0005 


Taper 

1 

0.0005 


Bushing, piston pin, inside diameter 

PISTON PIN 

1.3775 

1.3780 


Diameter 

1.374() 

1.3750 ! 
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Table 4-6, Cylinder Liner and Piston Assembly 
Dimensional and W ear Limit Data — Continued 


Component 

Manufacturers 
dimensions and 
tolerances in inches 

Maximum 
allowable 
wear and 
clearances 

Minimum 

Maximum 

Clearance (pin to piston bushing) 

0.0025 

0.0034 

0.010 

Clearance (pin to rod bushing) 

0.00 10 

0.0019 

0.010 

PISTON RINGS 




Gap (17:1 compression) 

0.0200 

0.0460 

0.060 

Clearance (ring to groove) 




Top (No. 11 

0.00.30 

0.0060 

0.016 

No. 2 

0.0070 

0.0100 

0.014 

No. 3 and 4 

0.0050 

0.0080 

0.013 

Gap (oil rings) 

0.0100 

0.0250 

0.044 

Clearance (ring to groove) 

0.0015 

i 0.0055 

0.008 


^ Also applicable to oversize or undersize parts. 


e. Assembly. 

(1) Install new compression rings (2, fig. 4- 
50) on the piston. 

NOTE 

T.lieck llie piston ring gap by inserting ring 
.sfjiinrely in rylintler liner and measuring gap with 
feeler gage. Tlie specified gap (or compression 
rings is 0.0 2(1 — 0.046 inch, and oil control rings 
0.010—0.0 26 inch. 

CAUTION 

Install the top compression ring with 
the mark T(^P toward the top of the 
piston. 

NOTE 

ICach ring should have its gap located 46 degrees 
from the ring gap above it. 

(2) Install new oil control rings (6) on the 
piston with the scraping edge of the ring down. 
Install an expander in the upper oil ring grooves. 
Do not overlap the ends. Install the lop oil ring, 
with the gap 180 degrees from the expander ends. 
Install the bottom oil ring with the gap 45 degrees 
from the gap in the upper oil ring. 

(?>) Install the second set of oil control rings 
and expander as described above. 

(4) Install the connecting rod (7) in the piston 
assembly. Insert the piston pin (4) and install new 
retainers (5). 

(51 Place piston and rod assembly on clean 
surface with rod end up. Wipe exterior surface of 
piston clean and dry. Fill inner part of piston with 
clean fuel oil and allow' to remain for 15 minutes to 
check for possible leakage around retainers. 
Remove fuel oil and lubricate all external surfaces 
of piston assembly. 

/. Installation. 

( 1 ( Apply dean engine oil to piston, rings, and 
inside of ring compressor tool. 


(2) Install the ring compressor tool over the 
piston and connecting rod assembly so that the 
small end of compressor is at the bottom of the 
piston. 

(3) Insert the rod end in the top of installed 
cylinder liner (11 and position the compressor tool 
on top of the liner. 

CAUTION 

Daslances from center of connecting rod 
bolls to sides of connecting rod are not 
equal. To avoid cocking the connecting 
rods inusf be together when attached to 
crankshaft journal. 

(41 Push the piston and rod assembly down 
into the liner until the piston is out of the ring 
compressor tool. Remove the ring compressor. 

(5) Rotate the crankshaft until the connecting 
rod journal of the bearing for the respective 
cylinder is at the bottom of its travel. 

(61 Install lower bearing shell (10) and 
bearing cap (12), securing with bolts (91 and nuts 
111). Torque to 45-50 pound-feet. 

(7) Install the oil inlet tube and screen (para 
4-42). 

(8) Install the crankcase oil pan (para 4-41). 
19) Install the cylinder head (para 4-35), 

4-.>7. Connecting Rods 
a. Removal. 

(1) Remove the piston and connecting rod 
assembly (para 4-56). 

(2) Remove the connecting rod from the 
piston (para 4-56c (3) and (4). 

(3) Remove the upper bearing shell (10, fig. 
4-50) from base of connecting rod, 

(4) Remove spray nozzle (13) and bushings 
18) from connecting only if replacement is 
necessary (para c below). 
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NOTE 

riio iifif)eran(J lower conrKH'tin^ rod bearing shells 
may !)o inspected wiihonl removal of the assembly 
from the cylinder block. Only one bearing cap 
should l3e removed at a time. Kemove the bearing 
(ap and push the connecting rod and piston 
assembly up into tlie cylinder liner en<)iigh to clear 
the crank.sliaft. Heniove the upper bearing shell 
with a small brass rod and hammer. Do not 
dartiage the f‘dge of the shell. Insptn.'t (he bearings 
shells as outlined in “ I nspe('iion" below. Keplace 
with new shells as rerjuired. 

CAl'TION 

rhi* upper aiuS l<r>w<i*r iM-arsHig sliellis are 
Slot in tore haBi:gea!>!e, and .should not he 
r<,^p!a<‘od indiv 

h. Cleuning, I n spec lion ^ and Repair. 

(1 1 Chilean all parts willi an approved cleaning 
solvent. Dry thoroughly with rorn pressed air. 

12) Hlow com pr«‘S.scd air throngii tlie drilled 
oil fiassage in the eonnetding rod IT) to be sure all 
liibrieating pa.ssages arc o I (feared. 

13) Inspect the hearing shells for scoring, 
pitting, flaking, etching and dirt groovings. If any 

these defects are noted, replace the bearings. 


NOTE 

1 he upper bearing shells, which carry the load. 

''ill normally show signs of wear and/or faults 
before the lower shells do. 

(4) Inspect the backs of the bearing shells for 
bright spots which indicate they have been moving 
in their supports. Replace any shells with bright 
spots. 

(51 Inspect the hearing rod bore.s for burrs, 
foreign particles, etc. 

(6) Inspect the connecting rod bolts (9) for 
wear or damaged threads. Replace a.s required. 

( i ) Measure the thickness of each bearing 
shell, 90 degrees from the parting line, with a 
micrometer and ball attachment. The minimum 
thickness of a worn standard shell is 0.123 inch. If 
less, replace the shell set. 

NOTE 

1. ndersi/.c bearing shells are available for 
replacement, liable 4-7). The 0.01)2 inch sl/.e is 
used for slight wear where grinding of crankshaft 
is not required. The other undersize shells are to 
ho used when the crankshaft journals have been 
regrnund to the specified dimensions (table 4-7). 


Table 4-7. Crimkshafl Journal and Bearing Dimensional Data 


Noiiiinol 
size of 

Bearing 

(inches) 

New bearing 
shell thickness 
minimum (inches) 

Crankshaft connecting 
rod journal 
diameters (inches) 

Standard 

0.1247 1 

2.749—2.750 

0.002 IJ ndersizo 

0.12.7 7 

2.747— 2.74a 

0.0 i 0 [ ■ ndersize 

0.1207 ! 

^2.739—2.740 

0.020 Li ndersize 

[ 0.1347 

^ 2.729—2.730 

0.030 1; ndersize 

0.1397 

^2.719—2.720 


H* Dimension of reground crankshaft. 


(8) Check the clearance between the bearing 
shells and crankshaft journals with the crankshaft 
in place, and squeezung a soft plastic measuring 
strip between the shells and journals with the 
bearing caps in place, and the nuts (11), torqued to 
45-50 pound-feet. Refer to table 4-8 below' for 
tolerances. 

(9) Inspect the connecting rod bushings (8, 
fig, 4-50) for scoring and wear. Replace if either 
defect is noted . Tolerances between piston pins and 
bushings are given in table 4-6. 

(10) Press out old bushings. Press new 
bushings into place in connecting rod. 

CAUTION 

Bushings should be pressed flush with 


edge of connecting rod. This will leave 
Vn inch gap between inner edges of 
bushings for lubrication purposes. New 
bushings must be reamed to a finished 
inside diameter of l.,3760-1.3765 inches 
after installing in the connecting rod. 
c. Installation. 

(1) Install the connecting rod in the pisto 
(para 4-56 c) (4) and (5). 

(2) Install the piston and connecting ro 
assembly (para 4-56 /). 

NOTE 

If new bearing shells are installed, operate the 
engine as outlined in the run-in schedule in section 
XXVII. 
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Table 4-8. Connecting find and Crank.shaft Journal 
Dimensional Data and Crankshaft fCear Limit Data 


Item (standard size > 

New Part 

Wear 

Limits 

(inches) 

Minimum 

(Inche.s) 

Maximum 

(inches) 

CONNECTING HOD 




Length Uenler to center) 

a.7n<)() 

«.«010 


Diameter (lower bore) 


:L0023 


Diameter (upper bore) 

1.0000 

i.(.()n) 


Diameter (hushing, inside) 

i.:',Tbo 

1.3705 


Clearam'e (rod. side, normal) 

O.OUHO 

0,0 lot) 


CH ANKSHAFT 




Journal Diameter lenmipcting rod) 

2.;4<)0 

2.7.500 


Journal oul-<}f-round 


0,0002.5 


journal taper 


0.000.5 

0.00,3 


1 -SJl, (.’ylinder Liiiors 

a. Removal. 

(1) Remove piston and connecting rod 
assemblies I para l-oO). 

(2) Remove liners (1, fig. 4-50) from cylinder 
block with liner removal tools or tapping the liner 
<nit with a hardwood block and hammer. 

13) Remove and discard seal (15). 

b. Cleaning, Inspection, and Repair. 

(!) Remove carbon deposits from cylinder 
liners wilh carbon solvent. Clean liners vvitli an 
at>proved solvent and (jr> with compressed air. 

(2) Inspect cylinder liner for cracks, scoring, 
corrosion, «'ind flange irregularities. Replace a 
cracked, <‘rodecl, or badly s(M)re{l liner. 

13) Install cylinder liner in clock and measure 
liner bore as instructed in paragraph 4-56 d (9). If 
taper exceeds 0.002 inch, or out-of-round exceeds 
0.003 inch, replace the liner. 

NO't’K 

(Cylinder linors must bp instnllecl in llipir original 

f)ositions. Aline nialeb mark.s. 

(41 If taper or out-of-round does not exceed 
specified limits, minor scoring or ridging at top of 
ring tra\’el may be removed by hr>ning. Use the 
follcMving procedure when honing cylinder liners. 
(a) Place the cylinder in a suitable holding 

1 1 \l o re. 

(h) Usirig a hone equipped with 120 grit 
st(mes. work the Inme up and down the full length 
of tlte liner a few times so a “criss-cross" pattern 
witli hoiu' marks on a 45 degree axis will result. 

(r) Remove liner from fixture and clean 
thoroughly - 

(d) (duck etuirc surface of liner bore for 

f>ii rrs. 


(5) !f a new cylinder liner is to be used, install 
the liner in the block and take measurement as 
inslrueted in paragraph 4-56 d, (9). A new cylinder 
must be 3.87 52 to 3.8767 inches on inside 
diameter, must be straight from top to bottom 
within 0.0(1] inch, and round with an 0.002 inch. 
Refer to table 4-6 for piston to liner clearance. 

NOTE 

Malrl) mark a npw linpr to its rpsppctivp block 

boro. 

c. Installation. 

( 1 ) Apply dean engine oil to piston and rings 
of piston and connecting rod assembly and the 
inside of ring compressor tool. 

(2) Place ring compressor tool on wood block 
(tapered end up). 

13) Insert the top of the piston in the ring 
compressor, and carefully push the piston down 
until it contacts the wood block. 

(4) Wipe the inside and outside of the cylinder 
liner clean. Also, make sure the block bore and 
counterbore are clean so the liner flange will seat 
pro})erly. Place the liner, top down, on a w'oocl 
block. 

(5) Place the ring compressor with piston and 
connecting rod assembly on the cylinder liner. 

(6) Push the piston and rod assembly down 
into the liner until the piston is out of the ring 
compressor tool. 

(7) Make sure the seal ring groove in the 
block is clean. Install the seal ring (15). Lubricate 
seal ring with permanent type antifreeze. 

(8) Rotate the crankshaft until the connecting 
rod journal of the bearing for the respective 
cylinder is at the bottom of its travel. 

(9) Slide cylinder liner with piston and 
conneclinjr rod assomhlv into cvlinder block bore. 
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NOTK 

Alinr niatrli marks of (‘ylinfl<‘r liner and cylinder 
block while inscrliiif^ lli<‘ liner. 

(10) Push piston and rylindcr liiior dc)\vn and 
Miide c'onnncting rod until up[)er bearing shell (lOl, 


fig. 4-50 is seated firmly on cranksliaft journal, and 
eylinder liner is flush with top of cylinder block. 

IJI) (Ajrnpleto installation as insiructecl by 
paragraphs 4“r)0/(()l through (91. 


Section XXV. CRANKSHAFT AND MAIN BEARINGS 


V-59. (Irankslsaft 

a. General, 1 he cr.arikshaft is a o!io-[)ioc‘e steel 
lorging, heat-tr(‘at<‘d to ensure strength and 
hiral)ilitY. All main aiifi tonneeling rod bearing 
inurn al surfaces and oi! sea! surfaces arc' induction 
fiardcned. (hmi(dete stali(‘ aiul {lyiiamic balance 
has been ardiieved by cou n ler\v(dgh Is. 
h, Hcmoi^nL 

(II Kenio\<‘ lowt-r fi'orU coa(u tp<ira 4-53 0 '). 

(2) K(‘move flywlieel h(*osiiig ([on a 1-4 4). 

(in Heniov<‘ rocker arm rovers (|>c,ra 4-34) 
and r('niove fuel oj! [)i[)es (fig Install dust 

< aps on inj(*(‘lor and fiu'l coFuiectors. 

(4 ) Heniovt' bolts (10, fig. T34 ) and pivad the 
roeker arms away from the valve so uis. I'his step is 
nei'cssary to prevent damage lo vaKes and vahe 


stems should a })isLon assc'iiildy be rd lowed lo drop 
or pushed down on the valves. 

(5) R(’move the connecting rod bearing caps 
(12, fig. 4-50). Push the [dston assemblies toward 
die cylinder head until the connecting rod bolts are 
clear of the crankshaft. 

N'OTk 

1 1 in ay be ncressary le [jusli one (if tli(' valves ojicn 

to (’XfK'l air from the cylinder chamber whiMi 

(Uishinj:; pislon into bbujk. 

(01 Ht'move eight liolts 120, fig. 4-541, 
waslnu's (211, and bulls (19). Lift off stabilizer 
( Id), healing cafis (17), and low(*r hearing slu 
(d, fig. 4-51 1. 

(7) Uemove thrust washers (4) liom each s 
of rear main hearing. 
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NOTE: ALL DIMENSIONS IN INCHES 



C. CRANKSHAFT FATIGUE CRACKS D. DIMENSIONS AT REAR MAIN BEARING 

THRUST WASHERS 


AVOID 

SHARP INSUFFICIENT 


.100 TO .130 CORNERS FILLET 



RIGHT WRONG WRONG 


E. CRANKSHAFT JOURNAL FILLETS ME 3810-290-34/4-52 

Figure 4-52. Crankshaft inspection details. 


A in' 
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(8) Attach a suitable sling to crankshaft (31 
and remove from the cylinder block. 

(91 Remove the crankshaft timing gear (para 

4-51). 

(lOi If necessary, remove the oil pump drive 
gear (1, fig. 4-51) as follows: 

(a) Thread the crankshaft pulley retaining 
bolt (1, fig. 4-46) into end of crankshaft to provide 
a bearing surface for gear puller screw. 

(b) Attach a suitable gear puller over gear 
and end of crankshaft and remove pulley. 

c. Cleaning, Inspection, and Repair. 

(U Clean the crankshaft with an approved 
cleaning solvent. Dry thoroughly vvith compressed 
air. 

(2) Place the crankshaft on a surface plate in 
V-blocks or in lathe and with a dial indicator, check 
the dimensions as shown in figure 4-52B and D. If 
the tolerances specified are exceeded, the 
crankshaft must be metallized and reground, or 
replaced with new crankshaft. 

(3) Inspect the surfaces of the crankshaft for 
evidence of cracks (fig. 4-520. Any signs visible to 
he eye should justify replacement of the 

crankshaft. 

(4) If one or more journals require grinding, 
dien all journals must be ground to the same 
dimensions (table 4-9). The grinding operation 
should not be forced, and grinding coolant used 
generously to avoid localized heating on the 
crankshaft. Grind fillets per figure 4-5 2E. 

(5) A slight ridging on journals may be 
evident on used crankshafts. If this ridging does not 
exceed 0.0002 inch, remove with fine emery cloth 
(120 and 240 grit). Polish with crocus cloth 
moistened in clean fuel oil. 

(6) Inspect the thrust washer surfaces of the 
crankshaft for signs of scoring or wear. Clean 
lightly scored surfaces with an oil stone. Grind 
deeply scored surfaces and use oversize thrust 
washers when assembling to maintain the specified 
crankshaft end play when installing the crankshaft 
(table 4-10). 


Table 4-9. Crankshaft and Bearing Dimensional Data 


Bearing 

Conn. rod 

Main bearing 

size 

journal dia. i 

journal dia. 

(inches) 

(inches) 

(inches) 

Standard 

2.'i50 

.3.500 

0 . 002 " Undersize 1 

2.750 

1 3.500 


Table 4-10. Thrust ITasher Dimensional Data and ITear Limits 
Nominal f Thrust washer 


Size 

thickness 

(inches) 

(inches) 


Minimum i 

Maximum 

0.005 Oversize 

().125.S 

0.1270 

0.0 Oversize 

0.1300 

J 

0.1320 


(7) Inspect the oil pump drive gear (1, fig. 4- 
51 ) for worn or cracked teeth. Replace as required. 
d. Installation, 

{ 1 ) Start the oil pump drive gear ( 1 , fig, 4-51 ) 
straight on the shaft. Position drive gear installer 
tool over gear and force gear on crankshaft until 
crankshaft end contacts end of bore in tool. 

(2) Install the crankshaft timing gear (para 4- 

49). 

(3) If removed or replaced, install the upper 
main bearing shells (2) in the cylinder block. 

(4) Lubricate the crankshaft journals with 
clean engine oil. Install the crankshaft in the 
cylinder block, making sure the timing marks on 
th e crankshaft timing gear (5) are alined with the 
idler gear (fig. 4-43). 

(5) Install the upper thrust washer halves (4, 
fig. 4-51) on each side of the rear main bearing. 
Install the doweled lower thrust washer halfs on 
each side of the rear main bearing cap. 

(6) Position the lower main bearings (8) in the 
respective bearing caps (17, fig. 4-54). 

(7) Position the bearing caps with bearings on 
crankshaft and secure with stabilizers (18), bolts 
(19 and 20), and washers (21). Draw the bolls up 
snug. Tap the bearing cap lightly with a soft 
hammer to seat the bearings properly. 

(8) Tighten the cap bolts (19) to 120-130 
pound-feet torque. Tighten the bolts (20) to 70-75 
pound-feet torque. 

NOTE 

If installed properly, the crankshaft will turn 

freely with the main bearing caps tightened to the 

above specified torque. 

(9) Check the crankshaft end play with a dial 
indicator placed against the timing gear and 
shifting the position of the crankshaft with a 
screwdriver wedged between either side of the rear 
bearing cap. The end play should be 0,004 — 0,011 
inch with new parts, and not exceed 0.018 inch 
with used parts. Otherwise, inspect for misalined 


rear main bearing cap, bur or dirt on thrust washer, 
or incorrect thrust washer thickness. 

(10) Pull the pistons and connecting rods up 
against the crankshaft journals, and install the caps 
112, fig. 4-50 ). Tighten nuts (11) to SO — 55 pound- 
feet torque. 

(11) Install flywheel housing, flywheel, and 
associated components as outlined in paragraph 4- 
44. 

(12) Install the lower front cover and 
associated components as outlined in paragraph 4- 
r>5 c. 

(13) Position the rocker arm shafts and 
l)ra(‘kets properly and secure with holts (10, fig. 4- 
34). Tighten bolls to 50 — 55 |>onnd-feet torque. 

NOTE 

Adjust llu* valvr cloaram r as in Sc'rli^ni 

XX V!i. 

(14) R(‘inove the dust cap.s from injector and 
fuel (M)nneclors and install fuel oj! pipes (fig. 4-30). 

(15) Install the rocker arm (‘overs (para 4 

341. 

'NOTK 

If a new crankshaft, <n' nevs' rouiUM-ting n>d 

hearing urmain bearings are Inslalled. operale as 

onllined in the run-in scheriule XXVII). 

4-60. Main Bearings 

a. General. The main bearing sh{dls are of the 
precision type and may be readily replaced without 
machining. They are used at each craHikshafl main 
journal and consist of an upper shell s<‘aied in the 
cylinder block main bearing support and a lower 
shell seated in the main hearing cap. Hearing shcdls 
are f^revented from endwise or radial movement bv 
a tang at the parting line at one end of each shell. 
The bearing caps are numbesed 1, 2, 3, and 4, 
indicating their respective positions and, wlicn 
removed, must always be reinstalled in their 
original positions. Main bearing thrtist washers 
absorb the crankshaft thrust at each side of the rear 
main bearing. Each washer is made up of two 
halves, the lower half is doweled to the bearing cap. 
The upper and lower bearisig shells are not in- 
terchangeable; the upper hearing shells are 
grooved, and the lower shells are not. If one bearing 
shell is to be replaced, all main bearings shells must 
be replaced, 

b. Removal. If the crankshaft is removed, as 
outlined in paragraph 4-59, removal of the main 
bearing shells (2 and 8, fig. 4-51) is greatly sim- 
plified by lifting the bearing shells from their 
respective bearing caps and bearing supports in the 
block. If removal of the craukshaft is not required, 
the bearing shells may be removed in the following 
manner. 


NOTE 

When using the following method of bearing 
removal, remove only one main bearing cap at a 
time, complete inspection and install the bearing 
shells and cap before removal of the next bearing 
cap. 

(1) Remove the crankcase oil pan (para 4-41). 

(2) Remove the oil inlet tube and screen (para 
4-42). 

(3) Two methods of removal are required, one 
for the front and intermediate bearings, and a 
second method for the rear main bearing. 

(4) Remove, one at a time, the front and 
intermediate bearing shells as follows: 

(a) Remove bolts (20 and 19, fig. 4-.54i, 
washers (21), and stabilizers (18). 

(b) Lift off main bearing cap (IT) and 
remove lower bearing shell (8, fig. 4-51), 

(c) Insert a special bolt (standard Vi ’ x V/' 
long, with head ground to a thickness of 1 , 16 
inch) into crankshaft journal oil hole so that ' 
boll head does not extend beyond the outer sur 

of tlie upper bearing sheik Rotate the cranksha 
a clockwise direction and roll the upper bear 
shell out of the bearing s\ipport. 

(d) Clean, inspect, and install main 
bearings (para c and d. below) and repeat 
procedure for each intermediate bearing. 

(5) Remove the rear main bearing shells as 
follows : 

fa) Remove bolts (20 and 19, fig. 4-54). 
washers (21) and stabilizers (18). 

(b) Lift off rear main bearing cap (IT) and 
remove lower thrust washer halves (4, fig. 4-51) 
and lower bearing shell (8). 

fc) Remove upper thrust washer halves (4) 
by pushing one side with a small rod, forcing 
washer around and out on opposite side of the 
journal. 

(d) Remove the upper rear main bearing 
shell by driving on the edge of the shell with a smal) 
curved rod, at the same time rotating the 
crankshaft. This will roll the bearing shell from its 
position. 

c. Cleaning and Inspection. 

NOTE 

Since the lower main bearing shelU cariy llie 

crankshaft load, their condition will normal!) 

indicate the need for replacement. 

(1 ) Clean the bearing shells with an approved 
cleaning solvent. Dry thoroughly with compressed 
air. 

(2) Inspect the shells visually for scoring, 
pitting, flaking, cracking, loss of babbit, or signs o 
overheating. If any of these defects are present, t e 
bearings must be replaced. 
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NOTE 

Babbit plated bearings may develop minute 
cracks or isolated cavities. These are not 
detrimental to engine operation and are not 
justification . for bearing replacement. 

(3) Inspect the backs of the shells for bright 
spots which indicate they have been moving in the 
cap or cylinder block. If sueh spots are present, 
discard the shells, 

(4) Measure the thickness of the shells at 
point C (fig. 4-53) with a micrometer and ball 
attachment. 

A. FREE DIAMETER 

B. INSTALLED DIAMETER 
C BEARING THICKNESS 


A — 

B ^ 



I 


c 
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Figure 4’53. Main bearing shells, measurement diagram, 

(5) The minimum thickness of a worn 
standard main bearing shell is 0.123 inch. If any of 
the shells are thinner than this dimension, replace 
all shells. Table 4-11 lists the minimum bearing 
shell thickness for new standard and undersize 
bearings, and the crankshaft main bearing journal 
diameters corresponding to each bearing size. 

(6) Measure the clearance between main 
bearings and crankshaft journals. If the crankshaft 
is in place, measure the clearance with a soft plastic 
measuring strip forced between the journal and 
bearing. If the clearance is, or exceeds 0.007 inch, 
replace all bearing shells. With new shells, the 
clearance should be 0.0025 — 0.0057 inch. 


Table 4-11, Crankshaft Main Journal and Bearing 
Dimensional Data 


Nominal 

Minimum new 

Crankshaft main 

size of 

bearing shell 

bearing journal 

bearing 

thickness 

diameter 

(inches) 

(inches) 

(inches) 

Standard 

0.1240 

3.490— ;i.50() 

(h0()2 Undersize 

0.1250 

3.497— 3.49H 


(7) If the crankshaft is removed, install the 
bearing shells in the block. Replace bearing caps 
and torque bearing cap bolts to 120 — 130 pound- 
feet. Measure inside diameter of bearings and 
compare with crankshaft main bearing journal 
diamete'rs as listed in table 4-11. The tolerances 
specified in paragraph (6) above apply. 

NOTE 

Do not jiftempt to rework bearing shells. Replace 
all bearing shells as required. Use undersized 
bearing shells with crankshafts that have been 
rcg round Ipara 4-59, c (4)). 

d. Installation, 

( 1 ) Apply clean engine oil to all crankshaft 
journals and install the main bearing shells in 
reverse of removal. 

(2) Install new or original upper bearing 
shells after inspection by rolling into place in the 
bearing support. 

NOTE 

Start the end of shell having no tang around the 
crankshaft journal first, so that when shell is in 
place the tang will fit into groove in shell support. 

(3) Install the upper thrust washers (4, fig. 4- 

51). 

(4) Position the lower bearing shell and the 
lower thrust washer halves (on rear bearing cap 
only) in bearing caps and install over crankshaft 
journals. 

(5) Secure bearing caps with stabilizers (18, 
Fig. 4-54), washers (21) and bolts (19 and 20). 
Tighten bolts (19) to 120 — 130 pound-feet torque 
and bolts (20) to 70 — 75 pound-feet torque. 

NOTE 

If the main bearings have been installed properly, 
the crankshaft will turn freely. 

(61 Check crankshaft end play (para 4- 
59 d(9)). 

(7) Install the oil inlet tube and screen (para 
4-42). 

(8) Install the crankcase oil pan (para 4-41). 


I \ w j r. 


on a nin-in schedule as outlined in Section 
After installin^r n,nv }>earln^ shells, (f[)erate the \\\ II. 


Section XXVI. END PLATE AND CYLINDER BLOCK 


4-61. R. ar End Plat.- 

ji. (/rner^il. TIk* rear (‘Oc] plate is a flat steel 
I>late. I)<)li(‘(l to the r(‘ar end of the cylinder block to 
provide a rn(*ans of atlaeliin^ the flywheel housing. 
UtMUova! of tfie rt'ar end plate is reqtiired only at 
time of (‘omjdele engine overlianl. 
h. Ronxovnl. 

(1) I^imiove flywheel housing (para 4-44). 

(2) Ktonove the idler g('ar assernldv (para 4- 

48). 

( ,') I Kemove the a cress or v dri\e gear (f)ara 4- 

oOl. 

(4) Hern eve tlie camshaft gears (para 4-46). 

( r> ) !^('niov(‘ »‘a[)srrew (1.4, fig. 4-,o4) and 
washer 112). 

(b) !^eniev(‘ twelve ra|>S(‘r<'ws (11), lock- 
wasliers (10), and waslier.s (0). 

171 Hernove end niate (8) and gasket (7). 
Discard gasket. 

r. I nsportion nnd R'.'^pair. 

( 1 ) Chum the riuar <*nd folate with a.n approved 
cleaning solvamt and dry thoroughly. 

(2) lns[)(*ct the end plate for nicks, dents, 
scTatehes or scoring. Remove rninor serahdies and 
scoring with fine crcxots cloth. Ki'place a badly 
damaged end plate. 
d. I nstalUition. 

(1) Install the end plate (8) in the reverse 
order of removal. 

(2) Install washer 112) and capscrew (13) in 
hole opposite the accessory drive mounting hole. 
Torque the capscrew^ to 71 — 75 pound-feet torque. 

(3) Torque capscrews (11) to 30 — 35 pound- 
feet torque. 


(4) Install the camshaft gears, accessory drive 
gear, idler gear assembly, and flywheel housing in 
reverse order of removal. 

4-62. Cylinder Block 

a. General. The cylinder block is a one-piece 
casting which forms the main structural part of the 
engine. Transverse webs provide rigidity and 
strength and ensure alinemeni of the block bores 
and bearings under load. The block is bored to 
receive replaceable wet type cylinder liners. The 
camshaft bores are located on the inner side of each 
cylinder bank, near the top of the block. Drilled 
passages in the block carry the lubricating oil to all 
moving parts. Air box openings in both sides of lb 
block permit access to the air box for inspection 
the pistons and rings through the air inlet por' 
The top surface of each cylinder bank is grooved 
accommodate a block-lo-head seal ring. Each water 
or oil hole is counlerbored to provide for individual 
seal rings. In addition, the block is grooved around 
the air inlet opening, between the cylinder banks, to 
acconimodate a blower-to'block seal ring. 

h, /fern oua/. Removal of the cylinder block for 
replacement or overhaul requires the removal of all 
engine accessories, sub-assemblies, and components 
covered in Sections III through XXV of this 
chap ter. 

c. Disassembly. 

(I) Remove the rear end plate (para 4-61). 

( 2 ) Remove air box drain tubes (22, fig. 4*541 
and elbow^s (34) from each side of the cylinder 
block. 
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K to figure 4-S4. 
i . Sral ring (41^ 

2. Seal ring If^)^ 

S<*al ring I ^ 

4. Seal ring < 21 ^ 

T). (iask(‘l ((>1 
(). I^loek assembly 
7 . (7 ask (‘t 
fl. Ibul plate 
Washer 

I b . W aslter ( 12 ) 

I 1 . (.’apsttrew I ] 2 I 
12. Washer 
12 , (’.apserevv 

I 4. Sliini 
ir>. Pin 
1(>. Pin 

1 7 . (lap ( 4 ) 

IH. Stabilizer (bl 
10 . Bolt (Jl) 

20 . Boh 

2 I . W' a .sb er ( H ) 

22 . 'I'ube (21 

2 . 2 . (ia.sk el (' 11 '^''^ 

24. Cover (4) 

2.7. (i ask el (4)^^ 

2 (). ( lap'-'><*rew 141 
27. W a slier (4) 

2H. Drain coek (2) 

20. Bolt (21 

70. Lo('k\vasher <21 

71. Cover 

72. Cjaskct^'^ 

77. Clamp (4) 

74. Mlbow (2) 

• Available in cylinder head gasket kit 
• * Available in pari.s kit. 

(3) Remove drain cocks (28), bolts (29), 
lock washers (30), water hole cover (31), and gasket 

(32) , 

(4) Remove four bolts (26), washers (27), 
gaskets (25), covers (24), gaskets (23), and clamps 

(33) . 

(5) Record location and remove various plugs 
as necessary to thoroughly clean oil galleries and 
water passageways. 

d. Cleaning, 

( 1 ) Remove all traces of gasket material from 
the block. 

( 2 ) Thoroughly clean cylinder and crankcase 
oil passages using compressed air and brass wire 
probes. Flush cylinder and crankcase water jacket 
thoroughly. Clean block with live steam . Make sure 
oil galleries, air box floor, and air box drain 
openings are thoroughly cleaned. Jets machined in 
camshaft bushing bores permit oil to be sprayed on 
cam followers; make sure they are not plugged. A 
0,020 inch wire may be used to clean jets. 

(3) Dry block with compressed air. 

e. Pressure Testing Block. 


(1) To perform pressure test, it will be 
necessary to make a steel plate of V 2 inch stock to 
cover each cylinder bank of block. Plates will 
adequately seal top surface of block when used with 
cylinder liner compression gaskets and water hole 
seal rings. It will also be necessary to use water hole 
cover plates and gaskets to seal water inlet openings 
in sides of block. One cover plate should be drilled 
and tapped to provide a connection for an air line so 
the water jacket can be pressurized. 

(2) Make sure seal ring grooves in cylinder 
bores are clean. Install new seal rings in grooves 
(above air inlet ports). 

(3) Apply a light coating of permanent type 
antifreeze solution to seal. 

(4) Slide cylinder liners into block, being 
careful not to roll or damage seal rings. Install new 
compression gaskets and water hole seal rings in 
counterbores in the top surface of block. 

(5) Place plates on top of block and tighten 
securely with bolts and flat washers. 

(6) Install water hole cover plates an- 
gaskets, and cylinder block plugs which wer 
removed during disassembly, on sides of the blocl 

(7) Immerse the block for twenty minutes in a 
tank of water which is heated to 180° — 200'^F. 

(8) Attach air line to water hole cover plate 
and apply 80 — 100 pounds per square inch air 
pressure to water jackets and observe water in tank 
for bubbles which will indicate cracks or leaks. 

(9) Remove block from water tank. Remove 
plates, seals, gaskets, and liners and blow out all 
passages in block with compressed air. 

(10) Dry cylinder liners with compressed air 
and coal with engine oil to prevent rust. 

/. Inspection and Repair. 

(1) Check top machined surfaces of block for 
flatness with an accurate straight edge and a feeler 
gage. Surfaces must not vary more than 0.003 inch 
transversely, and not over 0.006 inch 
longitudinally. 

(2) Make sure seal ring grooves are 
thoroughly clean. Inspect grooves and lands for 
evidence of pitting and erosion. If both grooves are 
eroded to extent that sealing is affected, block must 
be replaced. 

(3) Measure each cylinder block cylinder 

bore, at positions on axes 90 degrees apart (fig. 4- 
55). If diameter does not exceed 4.5235 inches at 
position '‘A'\ 4.4900 inches at position “B” ( and a 
sealing problem has not occurred), or 4.3595 in- 
ches at position ‘'C ' and block may be 

reused. Taper and out-of-round must not exceed 
0.0015 inch. 
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XY-LONGITUDINAL AXIS 
y (LENGTHWISE OF ENGINE) 

WZ~TRANSVER5E AXIS 

(CROSSWISE OF ENGINE) 


Y 



MEASURE INSIDE DIAMETER OF BLOCK 
BORE AT PLACES A, B, C, AND D, ON 
XY AND WZ AXIS. 
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Figure 4-55. Cylinder block cylinder bore 
measurement diagram . 

(4) Lubricate threads and underside of eacli 
9/16 X 6 main bearing cap bolt head with OE-30 
engine oil. Install four main bearing caps, using 
main hearing bolls with temporary spacers, and 
tighten bolts to 120-130 pound-feet torque. 

(5) Measure main bearing bores. Bearing 
bores must be 3.751 inches to 3.75 2 inches. If 
bores do not fall within these limits, discard block. 

(6) Check main bearing bores for alinement. 
Bearing bores may be considered properly alined 
with one another if a crankshaft with standard size 
journals can be rotated freely by hand, after new 
main bearing shells have been installed and 
lubricated, and bearing caps have been secured. 


(7) Make sure cylinder liner counterbores in 
block are clean. Check counterbore depth. Depth 
must be from 0.300 inch to 0.302 inch and must 
not vary more than 0.001 inch throughout entire 
circumference. Counlerbored surfaces must be 
smooth and square with cylinder bore within 0,001 
toU'jl indicator reading. 

(8) Check all machined surfaces and threaded 
holes in block. Remove nicks and burs from 
machined surfaces with a fine mill file. Clean-up 
damaged threads in lapped holes with proper tap or 
install helical thread inserts if threads cannot be 
clean ed-up. 

(9) Replace loose or damaged dowel pins. 

<10) Install all required plugs. Use a sealing 

compound on threads of plugs. If a new service 
block is used, make sure top surface is plugged 
correctly to prevent low oil pressure of ac- 
cumulation of abnormal quantities of oil in cylinder 
head. 

(11) If a new service replacement block is 
used, stamp unit serial number and model number 
on top right-hand corner of new block. Make sure 
bearing caps are properly numbered. 

(12) After inspection, if cylinder block is not 
to be iisod immediately, spray machined surfacc?s 
wi ill OE-IO engine oil. If cylinder block is to be 
.stored for an extended period of time, spray or dip 
block in a polar-type rust preventive compound. 

g. Assembly^ 

( I ) Clean all oil or rust preventive from the 
block. 

(2) Assemble the cylinder block components 
in the reverse order of disassembly using new 
gaskets and seals. 

h. Installation. In^iaW all engine sub-assemblies 
and accessories in the reverse order of removal. 

NOTH 

After <>verhaul of cylinder block, operate the 

eniiine as outlined in the run-in schedule in Section 

X X \ 1 1 . 


Section XXVII. TESTS. ADJUSTMENTS, AND RUN-IN 
PROCEDURES 


4-63. F^ngine Preparation 

a. General. A complete overhaul or anv major 
repair job involving the installation of piston rings, 
pistons, cylinder liners, or bearings will require a 
run-in period, and various tests and adjustments to 


instructions for tests, adjustments, and run-in 
procedures. 

b. Preparation. 

( I I Refer to TM 5-38 I 0-290-12 for services to 
be performed before starting the engine. 
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4-64. Ti‘sts and Adjustments 

а. in fereafs. Approximately one week after the 
initial operation of the engine, or following an 
engine overhaul, the adjustments specified in 
paragraph b below, must be performed. Sub- 
8(?quent intervals for adjustments will be controlled 
by engine performance, or as may be specified in 
preventive maintenance services contained in this 
manual. 

б. Adjustment Sequence. Normally, when 
performing adjustments on an engine in service, it 
is only necessary to check various settings for 
f)os‘nble changes in previous adjustment. However, 
if the cylinder head, governor, or fuel injectors have 
been removed and overhauled or replaced, then 
specific preliminary adjustments are required 
before the engine is started. The preliminary ad- 
jusfjnents consist of the first four items in the 
following sequence. The remaining four items 
com|)lele the list of engine adjustments to be 
performed. 

(1 ) Exhaust valve clearance adjustment (para 
4.651. 

(2) Fuel injector timing (para 4-66). 

(5) Governor gap adjustment (para 4-67 6 1. 

(4) Fuel injector rack control level adjustment 
(para 4-67 c). 

(5) Maximum no-load speed adjustment 
(para 4-67 d ), 

(6) Idle speed adju8ti;ii!en t (para 4-67 e). 

(7) Governor buffer screw adjustment (para 
4-67 / ). 

(8) Throttle booster spring adjustment (para 

4-67 g). 

4“65. Exhaust Valve Clearance Adjustn?ent 
a. General. 

( 1 ) The correct exhaust valve clearance at 
normal engine operating temperature is important 
for smooth, efficient operation of the engine. 

(21 Insufficient valve clearance can result in 
loss of compression, misfiring cylinders, and 
eventually burned valve seats and valve seat inserts. 
Excessive valve clearance will result in noisy 
operation, especially in the low speed range. 

(3 I Whenever the cylinder head is overhauled, 
the exhaust valves are reconditioned or replaced, or 
the valve operating mechanism is 'replaced or 
disturbed in any way, the valve clearance must first 
be adjusted to the cold setting to allow for normal 
expansion of the engine parts during the engine 
warm-up period. This will ensure a valve setting 
which is close enough to the specified clearance to 
prevent damage to the valves when the engine is 
started, 

(4) All of the exhaust valves may be adjusted, 


in firing order sequence, during one full revolution 
of the crankshaft. 

6. Exhaust Valve Clearance Adjustment (Cold 
Engine). 

(1) Clean the loose dirt from the exterior of 
the engine and remove the valve rocker cover(s) 
(para 4-34). 

(2) Place the governor speed control lever in 
the idle speed position. Secure the stop lever in the 
no-fueb position (fig. 4-58A). 

(3) Rotate the crankshaft until the injector 
follower is fully depressed on the cylinder to be 
adjusted. 

CAUTION 

If a wrench is used on the crankshaft 
holt, do not turn the engi?U" in a left- 
hand direction of rotation or the holt 
will be loosened, 

(4) Loosen the push rod lock nut (fig. 4-561. 

(5) Place a 0.027 feeler gage between the end 
of one valve stem and the rocker arm bridge (fig. 4 
56). Adjust the push rod to obtain a smooth pull 
the feeler gage. 
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Figure 4-56. Exhaust valve adjusting points. 

(6) Remove the feeler gage. Hoi ^ 
wdth a 5/16 inch w'rench and lightt 
with a V 2 inch wrench. 

(7) Recheck the clearance. At this time, if the 
adjustment is correct, the 0.025” gage wnll pass 
freely between the end of one valve stem and the 
rocker arm bridge, and the 0.027” gage will not 
pass through. Readjust the push rod, if necessary. 

c. Exhaust Valve Clearance Adjustment (Hot 
Engine). 

(1) Maintaining normal engine operating 
temperature is particularly important when making 
the final valve clearance adjustment. If the engine 
is allowed to cool off before setting any of the 
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valves, the clearance, when running at full load, 
may become insufficient. 

(2( With the engine at normal operating 
temperature (160^ — 185*^F.), recheck the exhaust 
valve clearance with a feeler gage. At this time, if 
the valve clearance is correct, the 0.23*' gage should 
pass freely between the end of one valve stem and 
the rocker arm bridge and the 0-25'" feeler gage 
should not. Readjust the push rod, if necessary. 

(3) Use new gaskets when installing the valve 
rocker cover(s) (para 4-341, 

4-66. Fuel Injector Timing 
a. General, 

(1) To time a fuel injector properly, the in- 
jector follower must bo adjusted to a definite height 
in relation to the injector body. 

(21 All of the injectors can be timed, in firing 
order seque?ice, during one full revolution of the 
crankshaft. 

h. Time Fuel Injector, 

(1.) Clean the loose dirt from the exterior of 
-he engine and remove the valve rocker (coverlsl 
para 4-34A1. 

(2} Place tile governor sfjeed control lever in 
the idle speed position. Secure the stop lever in the 
no-fuel position (fig. 4-58A1. 

(3| Rotate the crankshaft, manually or with 
the starting motor, until the exhaust valves are fully 
depressed on the particular cylinder to be timed. 
CAUTION 

If a wrench is used on the crank sl^aft 
bolt at the front of the engine, do not 
turn the crankshaft in a left-hand 
direction of rotation or the holt will be 
loosened. 

(4) Place the small end of the injector timing 
gage in the hole provided in the top of the injector 
body, with the flat of the gage toward the injector 
follower as shown in fig. 4-57. 

(5) Loosen the push rod lock nut (fig. 4-57). 

(6) Turn the push rod and adjust the injector 
rocker arm until the extended part of the gage will 
just pass over the top of the injector followers. 


(7) Hold the push rod and tighten the lock 
nut. Check the adjustment and readjust, if 
necessary. 

(8) Time the remaining injectors as outlined 
above. 

(9) Use new gaskets when installing the valve 
rocker covcr(s) (para 4-34). 



f^'iguir I'uel injector timing adjustment point.s. 

1"67. Variable Speed Meeharjiical Governor and 
1 injector Rack Control Adjuslment 

a. General, 

(1) The variable speed nieclianical governor 
assembly is mounted at the rear of the 6V engine, 
between the flywheel housing and the blower (fig. 
4-58). The governor is driven by the right-hand 
blower rotor drive gear. 

(2) After adjusting the exhaust valves and 
timing the fuel injectors, adjust the governor and 
the injector rack control levers. 
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Figure 4-58. Governor adjustment points. 


h* Adjust Governor Gap. 

NOTE 

The engine must be stopped to adjust the governor 

gap, 

(]) Disconnect any linkage attached to the 
governor levers (fig. 4-58A). 

(2) Remove the governor cover. 

(3) Place the speed control lever (fig. 4-58A) 
in the maximum speed position (toward front of 
engine). 

(4) Insert a 0.006 inch feeler gage between 
the spring plunger and the plunger guide as shown 
in fig. 4-58B. If required, loosen the lock out and 
turn the adjusting screw in or out until a slight drag 
is noted on the feeler gage. 

(5) Hold the adjusting screw and tighten the 
locknut. Check the gap and readjust if necessary. 

(6) Install the governor cover. 

c. Position Injector Rack Control Levers. 

(1) Injector control rack positioning and 
identifica tion. 

(a) The position of the injector control 
racks must be correctly set in relation to the 
governor. Their positior* determines the amount of 
fuel injected into each cylinder and ensures equal 
distribution of the load. 

(hj The letters R or L indicate the injector 
location in the right or left cylinder bank, viewed 
from the rear of the engine. Cylinders are num- 
bered slnrting at the front of the engine on each 


cylinder bank. Adjust the No. 3L injector rack 
control lever first to establish a guide for adjusting 
the remaining levers. 

(2) Loosen the lock nut and back out the 
buffer screw' (fig. 4-58A) approximately 

(3) Remove the rocker arm covers (para 4- 

34). 

(4) Remove the clevis pin from the fuel rod 
and the right cylinder bank injector control tube 
lever. 

(5) Loosen all of the inner and outer injecto 
rack control lever adjusting screws (fig. 4-59B) ob 
both injector control tubes. Be sure all of the in 
jector rack control levers are free on the injecto 
control tubes. 

(6) Move the speed control lever to th< 
maximum speed position. 

(7) Move the stop lever to the RUN positioi 
and hold it in that position with light finge 
pressure. Turn the inner adjusting screw of the No 
3L injector rack control lever down (fig, 4-59 A) 
until a slight movement of the control tube is ob 
served, or step up in effort to turn the screw drivej 
is noted. This will place the No, 3L injector rack ir 
the full-fuel position. Turn the outer adjusting 
screw down until it bottoms lightly on the injectoi 
control tube. Then, alternately tighten both the 
inner and outer adjusting screws. 

(8) To be sure the control lever is properly 
adjusted, hold the stop lever in the RUN position 
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and press down on the injector rack with a 
screwdriver (fig. 4-59B), or finger tip causing the 
rack to rotate slightly. The setting is sufficiently 
tight if the rack returns to its original position. If 
the rack does not return to its original position, it is 
too loose. To correct this condition, back off the 
outer adjusting screw slightly and tighten the inner 
adjusting screw. The setting is too tight if, when 
moving the stop lever from the STOP to the RUN 
position, the injector rack becomes tight before the 
governor stop lever reaches the end of its travel. 
This will result in a step-up in effort required to 
move the stop lever to the RUN position and a 
deflection in the fuel rod (fuel rod deflection can be 
seen at the band). If the rack is found to be too 
tight, hack off the inner adjusting screw slightly 
and tij/juen the outer adiusting screw. 

(9) Remove the clevis pin from the fuel rod 
and the left bank injector control tube lever. 

< J0) Insert the clevis pin in the fuel rod and 
the right cylinder bank injector control lube lever 
and position the No. 3R injector rack control lever 
as previously outlined in Step (7) for the No. 3L 
control lever. 

(11) Insert the clevis pin in the fuel rod and 
the left bank injector control tube lever. Repeat the 
check on the 3L and 3R injector rack control levers 



as outlined in Step (8). Check for and eliminate any 
deflection which may occur at the bend in the fuel 
rod where it enters the cylinder head. 

(12) Manually hold the No. 3L injector rack 
in the full-position, with the lever on the injector 
control tube, and turn the inner adjusting screw of 
the No. 2L injector rack control lever down until 
the injector rack of No. 2L injector has moved into 
the full-fuel position. Turn the outer adjusting 
screw down until it bottoms lightly on the injector 
control tube. Then alternately tighten both the 
inner and outer adjusting screws. 

(13) Recheck the No. 3L injector rack to be 
sure that it has remained snug on the ball end of the 
rack control lever while positioning the No. 2L 
injector rack. If the rack of the No. 3L injector has 
become loose, back off the inner adjusting screw 
slightly on No. 2L injector rack control lever and 
tighten the outer adjusting screw. When the settings 
are correct, the racks of both injectors must be snug 
on the ball end of their respective control levers. 

(14) Position the IL injector rack control 
lever as outlined in Steps (12) and (13). 

(15) Position the No. 2R and IR injector rack 
control levers as outlined above for the left cylinder 
bank in steps (12) through (14). 


INNER ADJUSTING 
SCREW 



A 


B 
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d. Adjust M aximum No-Load Speed: 

ill Start engine and operate until normal 
operating temperature of 160^ to is reached. 

Remove any load which may have been applied to 
engine to assist in warming up. 

(2) IMace governor speed control lever in 
maximum speed position and measure engine 
nwolii lions per minute. 

(3) Slop engine and, if engine no-load speed 
measvired a})ove is less than 2650 or more than 
2Hi)0 revolutions per minute, adjust no-load speed 
as follows: 

(a) Refer to figure 4-58 A and disconnect 
the boosUu* spring and the slop lever retracting 
spring. 

(h) Remove the two attaching bolts and 
withdraw' tlu' variable s|>(*ed spring housing (fig. 4- 
.>8B), and the variai)le speed spring retainer 
i<j('ated inside the housing. 

(c) Install o!U‘ 0.010 inch thick shim for 
each incrtuiseof 20 revolutions per minute required 
lu bring (*ngine speed to range of 2650 to 2800 
revolutions [)er minute. 

(d) Ih*mov(' o!Ti(‘ 0.0 10 inch thick shim for 
eac h d ecreas(> of 2 0 revolutions per minute recjuired 
to l)ring engine' speed, above, within range of 2650 
Ui 2800 revolutions j)er minute. 

(e) Install tin* variable speed spring liousing 
and rt'check the maximum no-load speed, 

Niri'E 

H th e maximiini tio-loaci speed is raised or lowered 
rnort* ihan oO rpni by tlie itislallatioii (►r removal of 
slums, nudu'ck the goverriior gap. If adjuslmenl of 
the governor gap is reepured, the position of the 
injector raeks must he reehecked. 

e. Adjust Idle Speed. 

NOTE 

I'he maximum no-load speed must he adjustcul 
hefon* adjusting the idle speed. 

(II Start engine and operate until normal 
operating temperature of 160“^ to 185^ F is reached. 
Remove any load which may have been applied to 
engine to assist in warming up. 

(21 Place governor speed control lever in idle 
speed position and measure engine revolutions per 
minute. 

(3) If engine idle speed is less than 500 or 
more than 550 revolutions per minute, adjust idle 
speed as follows: 

(a) Loosen idle s[)eed adjusting screw 
locknut (fig. 4-58B). 

(b) Adjust engine idle speed by turning idle 
speed adjusting screw until engiiie speed is in ra.nge 
of 500 to 550 revolutions per minute. 

(c) Hold idle speed adjusting screw 


stationary and securely tighten idle speed adjusting 
screw locknut. 

/. Adjust Buffer Screw. 

(1) Place governor speed control lever in 
idle position and loosen governor buffer screw lock 
nut (fig. 4-58BI. 

(21 Tighten goveruor buffer screw until 
fluctuations in engine idle speed have been 
eliminated. Hold governor buffer screw stationary 
and securely tighten locknut. 

(31 Measure engine revolutions per minute. 

(4) If engine speed has increased by more 
than 15 revolutions per minute from idle speed, 
readjust engine idler as follows: 

(a) Loosen governor buffer screw' lock nut 
and loosen governor buffer screw until it projects 
9/16 to 5/8 inch from surface of governor 
housing. 

(b) Adjust engine idle speed l{)ara eabove) 
U.) value measured or to 550 revolutions per minute, 
whichever is lesser value. 

(5) Adjust governor buffer screw (steps (’ 
through (3) above). 

(6) If engine idle speed lias increased to nu 
than 550 revolutions per minute, one or ni(u-e fii 
injector rack control levers is out of adju.stment. 
l^erform fuel injector rack control lever adjuslnient, 
maximum no-load speed adjustinenl, idle speed 
adjustment, and governor buffer screw' adjustment. 

(7) If engine idle speed is w-ithin 500 to 550 
re^'o]u lions per minute, p!ac(‘ governor speed 
control lev(‘r in maximum speed position and 
measure engine revolutions per minute. 

(8) If engine maximum nu-load speed has 
increased more than 25 revolutions per minute 
from speed measure, loosen governor buffer screw 
ka tu rn . 

(9) Hold governor buffer screw stationary and 
securely tighten locknut. 

g. Adjust Booster Spring. 

(1) Refer to figure 4-58B and loosen the 
booster spring retaining nut on the speed control 
lever. Loosen the lock nuts on the eye bolt at the 
other end of the spring. 

(21 Move the spring retaining bolt in the slot 
of the speed control lever until the center of the bolt 
is on an imaginary line through the center of tiie 
bolt, lever shaft, and eye bolt. Hold the bolt and 
tighten the locknut. 

(3) Start the engine and move the speed 
control lever to the maximum speed position and 
release it. The speed control lever should return to 
the idle position. If it does not, reduce the tension 
on booster spring. ![ the lever does return to the idle 
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oil tlirougli the hreathcr tube or liquid level gage 
rod-cuip hole in the cylinder block indicates ex- 
cessive crank(’ase pressure. The causes of high 
crankcase pressure may be traced to excessive blow- 
by due to worn piston rings, a hole or a crack in a 
piston crown, loose piston pin retainers, worn 
1> lower oil seals, or defective blower, cylinder head 
or end i)late gaskets. Ohslruclions in the breather 
(.ub<‘ may also cause tlie high crankease pres.sure- 

b. Propnration for Test, 

(1) Remove one of two tnhe connector 
assrniljlies from manometer by rotating connector 
in a con nlerclock wise direction. 

(2) Tighten remaining manometer tube 
connt'Ctor assembly by hand, turning in a clockwise 
(lir^’clion. Loosen tube connector one fiill turn. 

(,^1 Add fi\e drops of <lye to one pint of 
distilled water and mix. 

(4) Add enough solution prepared to 
manomeler so that liquid levcd is approximately 
q)jH>.sile zero mark on manometer s(*ale when 

lanonu'ter is held in a vertical position. 

(5) Install tube connector removed above and 
adjust per step (2) above, 

(6) Remove oil hwel gage rod -cap from engine 
oil gage tube. 

(7) In.stall a suitable adapter in oil gage tube 
and connect hose to adapter and to one of the 
manometer tube con nee tor assemblies. 

(81 Mount manometer in a vertical position 
and adjust scale so that zero mark is opposite liquid 
level. 

c. Cf Hnkcase Pressure Test Procedure 

(11 Close manometer lul^e connector attached 
to hose. 

(21 Start engine and operate at a speed of 
2500 revolutions per minute. 

131 Slowly open manometer lube connector 
attached to hose while carefully observing liquid 
level in manometer lube. 

NOTE 

If the crankeyse pressure is excessively high, it 
may exceed ilie caparity of the manometer, 
niscnntimie the lest if the liquid level approat'hes 
llie limit of the marif)nietpr scale by closing the 
manomeler lube connector. 

141 When manometer tube connector has been 
opened one full turn, measure crankcase pressure 
indicated on manometer scale- 
NOTE 

Manometer measurements are made In adding 
together the disf > lacem en ts from zero of (lie Ovf) 
(‘olnmns of nater. This value is expressed as 
inches of water. 


(6) Increase engine speed to 2800 revolutions 
per minute. 

(71 Measure erankcase pressure indicated on 
manometer scale. 

(8) Measurement made must not exceed 1.0 
inch of water. 

(0) If requirements are not met, refer to 
iron bleshooting (sec. H, chap. 21. 

(JOl Disconnect hose from oil gage tube and 
install oil level gage. 

1-72, Box Pressure Test 

a. ( p enenil. Vroper air box pressure is required 
lo maitUain sufficient air for fuel combustion arul 
for scavettging of combustion products. Low air box 
pressure i.s caused by damaged blower rotors, an air 
leak from tlic air box, such as leaking end platt' 
gaskets, or a clogged blower air inlet sertum. 
of |)ovver, black or grey exhaust smoke are in- 
^lica lions of low air box pressure. 
h. Preparation for Test, 

{] I Prepare a manometer in the same manner 
a.s outlined in paragraph 4-7 1 6, using mercury in 
[)lace of the dye and water. 

(2) H eniove era nkcase ven tilation system hose 
from right air box drain tube and connect hose to 
air box drain tube. Connect op[)o.site end of hose to 
one of the manomeler tube connector as.semblies. 

(31 Mount manometer in a vertical position 
and adjust scale until zero mark is opposite mer- 
cury level. 

c. T es t Pro cedurc. 

(11 Remove all restrictions to flow of engine 
exh aiist gases so that exhaust back pressure is zero, 
(21 Start engine and operate, with no load, at 
2500 revolutions per minute. 

(31 Measure air box pressure indicated on 
m anoni eter. 

(41 Air box pressure measurement made must 
not exceed 4.8 inches of mercury. 

(51 Install suitable restrictions to flow of 
exhaust gases from both exhaust manifolds. 
Provide a suitable means for measuring exhaust 
back pressure in inches of mercury. 

NOTE 

Moa.snrr (‘xhciust back f)res.sure with same 
nianoiiK’lcr prepared for air bo.\ pre.ssiire test. To 
(‘(ninect niarv) nietrr hose a tap must be provided 
ill t fi ex lia 11 st lim’s. Plutr the lap after te.st. 

(()! Start engine and operate, with no load, at 
2500 revolutions per minute. 

(71 Adjust exhaust restrictions so that an 
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exhaust back pressure of 2.7 inches of mercury 
exists at each exhaust manifold. 

(81 Measure air box pressure indicated on 
manometer. 

(91 Air box pressure measurement made must 
not exceed 8.0 inches of mercury. 

(10) If requirements of steps (4) and (9) are 
not met, refer to troubleshooting (sec. 11, chap. 2). 

(11) Disconnect hose from air box drain tube 
and install crankcase ventilation system tube to 
right air box drain. 

4-73. Run-In Procedures 

a. General, This section describes run-in 
schedules for overhauled engines prior to being 
placed in service. Engine run-in is performed after 
overhaul to assist in breaking in new parts, to detect 
faulty assembly, to check for leaks, and to deter- 
mine whether an engine vvill operate satisfactorily 
when installed in vehicle. 

b. Preparation for Run-In. 

(1) Couple engine to suitable load. The load 
may be a water brake or electric dynamometer. 

(2) Lubricate engine by forcing engine oil 
under pressure into lubrication system. This will 
insure adequate lubrication to engine parts until oil 
is circulated under pressure from engine oil pump. 
When prelubrication equipment is not available, fill 
all external lines and oil cooler with proper grade 
oil. Fill crankcase with proper gfade oil to level on 
liquid level gage rod-cap. 

(3) Connect external source of fuel supply to 
engine. Connect same type air cleaners that are 
used with engine when installed in vehicle. Air 
intake should be located so that only cool, fresh air 
will be inducted in engine. Connect engine cooling 
system to a suitable heat exchanger or radiator, 
similar to vehicle type, to properly cool engine. Fill 
cooling system with coolant. A means must be 
provided for conducting exhaust gages away from 
test area. Provide a suitable external source of 24- 
volt direct current electrical power for starting the 
engine. 


4-74. Run-In 

а. Run-In Schedules, An overhauled engine 
should be started and run-in accordance with one of 
the following schedules. 

(1) .When any of original bearings, piston 
rings, or cylinder liners of engine were replaced 
during overhaul, use long run-in schedule (table 4- 
12 ). 

(2) When original bearings, piston rings, and 
cylinder 1 iners were installed during overhaul, use 
short run-in schedule (table 4-13). 

б. Performance Curve, t'igure 4-6 IB charts 
mean performance curve. A variation of plus or 
minus two percent is acceptable. 


Table 4-12. Long Run-In Schedule 


Period 

Time 

(min) 

Engine Speed 
(rpm) 

Horsepower 

1 

5 

600 

(Start and Warm-Up 1 ' 


2 

10 

1800 

30 

3 

30 

2200 

130 

4 

30 

2800 

171 

5 

30 

2800 

202 

6 

5 

600 

{Cool Off Period ) 

(Minimvmi 1 


Table 4-13. Short Run-In Schedule 


Period 

Time 

(min) 

Engine Speed 
(rpm) 

Horsepower 

1 

5 

600 

(Start and Warni-Lp) 


2 

5 

1800 

30 

3 

15 ' 

2200 

130 

4 

15 

2800 

171 

5 

15 

2800 

202 

6 

5 

600 

(Cool Off Period ) 

(Minim util ) 
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CHAPtER S 

REPAIR QF DRIVE COMPONENTS 


Section I. TRANSMISSION 


f>-l , TnuisniissBou 

a, GeneruLThe ttaajbui i5oi«.>kr v/Oii: •>[;.;! s uf a oiiigU.- 
stage torfjue converter con pled to a co' unlcrshaft 
type transmission tuaving tvvo .soIi-adjisSf ing dattlex 
I'liitch packs which pre^vide two foavva.d a ni one 
n'verso ratios of ouJptot. I’hv Ocu.jjrje (.oove.^er has 
an integral lock u|> dote It vv!\u‘ifi t.. an only be 
ongagtol in forwait-d gears ami at fi^e uiieel. 1 he 
transin ission is operated oy a dual purpose shift 
tower, whicli selects both arij reva.-rsc, and 

the low' or high rangi- of output, "idae torque caa- 
verter lock-up (dutch io cHOualed by a momentary 
toggle switcli on ll'ie ins! rum cut panel, a 

micros witch* in the shift i-iw.ver, and a solenoid 
oj)eraUMl control valve ad j ace- nt lo ih.e b. ansniissioo . 
Tlie trail Hin isaion oil i.s c-fudeMl by heing piped ’ a 
cooling core contained in llie x’chich' radiator. 1 
transmission oil provides ail lulu- scat ion and 
positive radial oil flow cooling for the c.latch packs. 

h. Removal. Hintin' to puiragrapii 2--7 and reniove 
tlic ti’aiismission assembly. 

c. Disassembly. 

(1) The Iransinission is c eun pc*.*A -i ed' several 
su Ijusseinblies ; a solenoid Ctoiiiol valve, a putup 
group, a control valve group, a ran-yc selector valve 
assembly, tor(|ue converter, forward and reverse 
clutch groups, output shaft, acCessiU y drive group 
and the main housing. 

(2) Disassembly of the ira<isn‘n.‘.)3ion assent bly 
is covered in paragraph 3-2 b, which in turn 
references separate paragraphs for each sub- 
assembly as they are removed from the main 
housing assembly. 

d. Cleaning, Inspection and Repair. Cleaning, 
inspection and repair of the traosunission assembly 
is covered in each of the following paragraphs as 
pertains to each respective sub assembly. 

e. Assembly. Assemble the transniission 
assembly in the reverse order of disassembly. 

/. Installation. Install the transmission in I'ae 
reverse order of removal (para 2-7). 

5-2. Main Housing Assesnbly 

a. General.The main housing as-sembly consists 
of the transmission shell components, adapters and 
bearing retainers necessary for mating and 


alinernent of tlie various subassemblies. The 
assembly also includes the oil distribution tubes. 
b. Disassembly. 

(1) Remove the 4 screws which attach the 
solenoid valve to its mounting bracket. Reniove the 
solenoid valve mounting bracket. 

( 2 ) Refer to paragraph 5-3, for disassembly of 
the solenoid valve assembly. 

(3) Remove the dipstick from the main 
housing. Remove drain plugs (21 and 34, fig, 5*1) 
fvoiii adapter housing (12) and main housing (33). 
Discard preformed packings (22 and 35). 

(4) Remove level plug (21) from main 
housing. Discard preformed packings (22). 

(5) Remove six capscrews 13, fig. 5-5). Insert 
tw'O of the capscrews in threaded boles provided i’ 


cover plate (1). Turn the screws sufficiently to Hi 
the pump group from locator pins (15). Remov 
capscrews (6), that secure tube (7), to pump (10). 
Refer to paragraph 5-4 for disassembly ot the pump 
group. 

(6) Remove capscrew (13, fig- 5-6). three 
capscre'vs (16), and washers (12), that secure the 
control valve group to the transmission. Discard 
gasket (20). Refer to paragraph 5-5 for disassembly 

of the conUol valve group. 

(7) Remove two tubes (26, fig- 3*1) and 

discord preformed packings (25).^ 

(8) Remove six capscrews (5, fig. 3-i) and 

copper .vashers (6), that secure the range selector 
valve group to the collector housing. 
gaskets (7 aud 25). Refer to paragraph o-6 for 
disassembly of the range selector jalve , 

(9) Remove the capscrews (17 and .0. bg- 

1 1, that secure the collector housing (41). Free t e 
gasket face and gently withdraw the collect 
housing, taking care not to damage the piston nr 
(23 flit. 5-9 and 5-10). Discard gasket (36. bg- 


(10) Remove retaining *'"8 <37. bg- 
bearing (38), drive flange (40), and seal^ 
collector housing (41). Discard sea • 

(11) Remove the six piston (teflon) g 

fig. 5-9 and 5-10), with expanders. 
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(12) Remove two tubes (29, fig. 5-1). Discard 
the four preformed packings (27). 

(13) Remove adapter (1), and tube (44), 
discarding preformed packing (2 and 27). 

( 14) Unscrew the flexible drive shaft (8, fig. 5- 
2). Remove six capscrews (47, fig. 5-1) and con- 
necting plate (46). Discard gasket (45), 

( 15 ) Using suitable wood 4x4 inch blocks as 
necessary for support, stand the transmission 
vertically on the casting flange at the output end of 
the main housing. 

(16) Remove the six capscrews (15, fig. 5-8). 

(17) Remove the six nuts (47), washer, 
''plate" (48), flexible drive plates (31), shims (33), 
and flywheel pilot (44). 

(18) With a suitable hoist and lifting strap, 
slowly withdraw the converter group from the 
housing. Refer to pargraph 5-7 for disassembly of 
the torque converter group. 

(19) Remove the twelve capscrews (17, fig. 5- 
1), and the adapter housing (12). Discard gasket 
(8). Remove seal (16) and discard. 

(20) Remove three machine screws (4, fig. 5- 
) and tachometer drive assembly (1). Remove four 
apscrews (9), mounting plate (5), and shim (6). 

Remove slotted screw (2) and locknut (3). Remove 
the right angle drive assembly (7) from connector 
plate (46, fig. 5-1 ). 

NOTE 

After removing capscrews 0)1, it may be necessary 
to swing the support bracket of the converter oil 
return tube tissembly downward to remove 
mounting plate bob To turn the oil return tube 
assembly, loosen the jam nut which secures the 
tube assembly to the Iran.smission housing. 
Remove the oil return tube assembly as necessary 
by unscrewing from transmission housing. 


KEY to figure S-]. 

1. Adapter 

,1. Capscrew (8) 

4. Cover 
r^. Screw (4) 

6 . G ask et 

7. Fin (2) 

H, Gasket 

Bearing retainer 
1 1). W ash or (19) 

11. Capscrew (6) 

12. Adapter hou.sing 

1.1. Gasket 
1 4. Cover 

IS. Capscrew (2| 
lb. Seal 

1 7. Capscrew (16) 

18, Capscrew (3) 

1^1. Retainer 

20. Capscrew (6) 

21. Plug (2) 

22. Preformed packing (2) 

2.1. Connecting block 

24. Return tube 

25. Preformed packing (6) 
2b. Converter lube (2) 

27. Preformed packing (lO) 

28. Tube (2) 

29. Main lube (2) 

10. Drive screw (8) 

11. Name plate 

12. Instruction plate 
11. Main housing 

14. Drain plug 

15. Preformed packing 
lb. Gasket 

17. Retaining ring 

18. Bearing 

39. Seal 

40. Drive flange 

41. Collector housing 

42. Gasket 
41. Cover 

44. Tube 

45. Gasket 
4b. Plate 

47. Capscrew (6) 
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(21) Remove two capscrews (20! and washers 
(10) that secure the connecting block ( 23 ). Remove 
tubes (24 and 28) and discard preformed packings 
(25 and 2Th 

(22) Remove the nine capscrews (11 and 18), 
retainer (19), and bearing retainer (9). 


NOTK 

Tap the ends <>f tlu* output shaft and reverse 
clutch shaft lightly ^vith a soft hammer to free the 
bearings from the bearing retainer. 



1. 'raciiometei drive assembly 

2. Slotted screw 

3. Lock nut 

4. Screw (3) 

5. Plate 

6. Shim set 

7. Right angle drive 

8. Flexible drive shaft 

9. Capscrew 14) 

Figure 5-2. Tr&nsniissiony acc^s.^ory drive group, cross section view. 


(23) Insert two %-UNF eyebolts into the ends 
of the forward and the reverse clutch shafts. With a 
suitable hoist lift both clutch groups and the output 
shaft group about 4 inches. Swing the reverse 
clutch group and the output shaft back into the 
bottom of the main housing, and lift the forward 
clutch group straight out. 


(24) Lift out the reverse clutch group and 
then the output shaft group . Refer to paragraph 5-B 
for disassembly of the forward and reverse clutch 
groups, and paragraph 5-9 fur disassembly of the 
output shaft group. 

(25) Remove capscrews (3, fig* 5 1), screws 
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l5i, covers ('1 and 43), and gaskets (6 and 42) as 
necessary. 

rf. Cleaning, Inspection, and Repair, 

III Clean all parts with an approved cleaning 
solvent and dry thoroughly. 

12) Inspect all tubes for burs, cracks, dents, or 
other damage. Remove any burs with fine crocus 
(loth. Re})lace a tube that is cracked, dented, or 
badly damaged. 

13) Inspect all castings for scored bores and 
ninrhined surfaces, cracks, or other signs of 
(lainnge. Rcnn>\'(> niijinr scoring w itli fine crocus 
ilfith. Replac<‘a crackf'd or badly daniaged (‘asting. 

14) Inspect all tapped liole.s for stripped or 
oil) cruise dattiaged threads. Rework threads as 
iK'fcssar)' . 

p. Assent hly. 

ill (loat all parts with transmission oil, refer 
til current lubrication order, to facilitate 
ivassein Idy. 

(21 Lubrif ale and install new seals, gaskets, 
< 111(1 prcdornied packings. 

(.11 Stand the main lu)using 33, fig. 5-J I, on 4 
\ 4 irudi wood blocks in such a manner, which wall 
not obstruct tlie shaft hoh's in the output side of the 
housing . 

(4) Place the assKuiibled outf)iit shaft group, 
sjilined end first, into the bottom of transmission 
lioiising. Place the re\erse clutch group, by means 
of a suilahh' hoist attiudied to a?) eyebolt inserted 
into tli(’ tapf)e(i (*nd of tlie sliaft. 

(.3) Bn' the saUiC riieans lower the forward 
cliit( h shaft group into ?}u‘ transmission bousing 
until approximately four incdie.s from the bottom. 
Raise' (he reverse elutch grouf' and output shaft 
group suffieiently to mesh all gears of the three 
groups. Refer to figiue 5-3 for relative positioning 
of shaft groiif>s. 


TRANSMISSION CASE TOP 
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Figure 5-, 7. Positioning diagram for transmission shafts 

(6) With all gears meshed, lower the shaft 
groups as a unit until the bearing.s on the bottom of 
the clutch groups have been seated in their 
respective bores in the transmission housing. 

(7) Positir)n the bearing retainer (9, fig. 5-1 i, 
over the reverse clutch shaft bearing, output shaft 
bearing, and locator pins in transmission housing. 
Press retainer (9) into place and secure with 
retainer (19) and capscrews (11 and 18). 

(8) Insert tubes (24 and 28). with new 
preformed packings (23 and 2i) into connecting 
block (231. Position connecting block in trans- 
mission housing (33), and secure with two cap' 
screws (201 and washers (10). 

(91 Thread locknut (3, bg. 5-2) on slotted 
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screw (2), and install in end of output shaft. Turn 
the slotted screw until the top of the head is 
0.63 / 0.61 inch from the end of the shaft. Secure 
the slotted screw in this position by turning locknut 
13), against the output shaft. 

(10) Attach the tachometer drive assembly 
( 1 ) to the mounting plate (5) with three machine 
screws (4). With shims (61, position the assembled 
tachometer drive assembly and mounting plate over 
the slotted screw (2), and secure with four 
capscrews (9). 

NOTE 

Ono capscr^'w (0) also secures the oil return tube 
assembly support bracket. 

NOTE 

Eosillon the tachometer drive assembly, so as to 
have the tachometer drive output connection 
pointini:; directly toward the connector plate (4(). 
fif.. 0-11. 

(11) Install a new seal (16), in the adapter 
housing (12). Using a new gasket (8), secure the 
idapter (12) to the transmission housing (33) with 
-welve capscrews (17). 

(12) With a suitable hoist and lifting strap, 
slowly lower the converter group into the housing. 

CAUTION 

When lowering converter into the 
housing it is iinporlaiil to aline the 
converter carefully with the housing so 
as not to damage seal (16). 

NOTE 

It may be necessary to rotate the converter slightly 
to engage splined end of forward clutch shaft. 

(13) Secure the converter group to trans- 
mission with six capscrews (IS, fig. S-8). Tighten 
capscrews to 34 — 38 pound-feet torque. 

(14) Remove lifting strap from converter. 
Install flywheel pilot (44), shims (33), flexible 
drive plates (31), and washer, ‘"plate” (481. Secure 
with six nuts (47). Tighten nuts to 77 — 85 pound- 
feet torque. 

(15) Mount the right angle drive assembly (7, 
fig. 5-2) on connector plate (46, fig. 5-1) so as to 
have the drive output pointing toward the engine. 
Install the connector plate (46) and gasket (45). 
Secure with six capscrews (47). 

(16) Install flexible drive shaft (8, fig. 5-2). 
Position new preformed packings (27, fig. 5-1) on 
tube (44), and install through port in connector 
plate (46). Install adapter (1) and preformed 
packing (2). 

(17) Position new preformed packings (27) 
oil tubes (29) and insert tubes through the rear of 
the transmission housing until seated in the con- 
nector block (23). 

(18) Install six piston (teflon I rings (23, fig. 5- 


9 and 5-10), with expanders on the projecting ends 
of the clutch shaft assemblies. 

(19) Install a new seal (39, fig. 5-1) in 
collector housing (41 ). Assemble drive flange (40), 
collector housing (41), bearing (38), and retaining 
ring (37). 

(20) Position the collector housing assembly 
with gasket (36), over the clutch shafts and spl in 
output shaft. Slide the assembly on as squarely a.s 
possible to avoid damage to the piston ring 

fig. 5-9 and 5-10). Secure with capscrews (1 . c^ucl 
20, fig. 5-1). 

(21 ) Position the range selector valve group 
(fig. 5-7), with gaskets (7 and 25), on the collector 
housing ( 4 J , fig. 5-1 ) and secure with capscrews ( S , 
fig. 5-7) and copper washers (6). Tighten <*ap- 
screws to 34— 38 pound-feel torque. 

(22) Position new preformed packings (2S, 
fig. 5-1 ), on tubes (26) and install through side of 
transmission housing (33) pushing until sealeil in 
carrier guide (14, fig. 5-8). 

(23) Position the control valve group (fig. 5-6 ) 
with gasket (20) over protruding tubes (24, 26, and 
28, fig. 5-1), and secure with capscrew's (13, and 
16, fig. 5-6) and washers (12). Tighten capscrews 
to 34 — 38 pound -feet torque. 

(24) Install pump group (fig. 5-5) an d all nc 
with locator pins (15), in transmission housing. 
Secure with six capscrews (3). Tighten capscrews to 
34 — 38 pound-feet torque, 

(25) Install plugs (21 and 34, fig. 3-1) with 
preformed packings (22 and 35) respectively. 
Install dipstick. 

(26) Install covers (4 and 43) and gaskets <6 
and 42 ), as necessary, securing with capscrews (3), 
and screws (5). 

(27) Install the solenoid valve mounting 
bracket on the rear of the transmission housing. 
Secure the solenoid valve to the bracket with 4 
screws. 

5-3. Solenoid Control Valve Assembly 

a. Gcneral.The solenoid control valve assembly 
is a solenoid pilot operated three way directional 
control valve which operates the converter lock-up 
clutch. The main spool is operated by a pilot 
pressure of 220 p.s.i., has a spring return 

mechanism which renders the valve inoperative 
below a pilot pressure of 180 p.s.i. Oil is ported 
through the solenoid core at a reduced pressure of 5 
to 20 p.s.i, to lubricate the lock-up clutch and to 
lubricate and cool the exterior of the forward and 
reverse clutch groups. 

h. Removal and Disassembly. 

(1) Tag and disconnect all hydraulic tubes 
and hoses, and the electrical lead. 
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12) Remove the solenoid control valve 
assembly, paragraph 5-2. 

13) Remove four-screws that secure solenoid 
end assembly (1, fig. 5-4), to valve assembly (2). 

(4) Separate solenoid end assembly from 
valve assembly. 

15) Remove four screws that secure end 
assembly (3), to valve assembly (2). 

(6) Separate end assembly and valve 
assembly, 

NOTE 

Do not atiempi further disassembly as the 

solenoid valve is serviced only by the three 

subassemblies indicated in figure 3-4. 


c. Cleaning, Inspection and Repair, 

(1) Clean exterior of subassemblies with a 
damp cloth and dry thoroughly. 

(2) Inspect castings for cracks or other 
damage. Inspect machined mating faces for pitting 
or scoring. Replace any damaged assembly. 

d. Assembly and Installation, 

(1) Assemble the solenoid control valve 
assembly in reverse of disassembly (para b, above). 

(2) Install the solenoid control valve assembly 
(para 5-2), 
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KEV >tl tt^Ure .i-4. 

1. Solenoid pnd assembly 
' 1 , Valve assembly 
3. End aos^hribly 

54. Oil Pump Group 

a. GeneraL The transmission oil pump is gear 
driven directly from the rotating housing. The 
pump draws oil from the transmission sump 
through a screened suction tube, ports the oil 
directly to the cooling coils in the radiator, and 
maintains an oil pressure of 220 p.s.i. for proper 
trangmission operation. 

b. Removal and Disassembly, 

ID Remove the oil pump group (para 5-2). 

(2) Remove breather (2, fig. 5-5K 

(3) Remove two capscrews (6(, suction tube 
(7), and discard gasket (8K 

(4) Remove retaining ring (5K drive gear (4), 
and machine key (9). 

(5( Remove four capscrews (11), pump 
assembly (10), gasket (13), and adapter plate (14). 
Discard gasket (13). 

c. Cleanings Inspection and Repair. 

(1) Clean all parts in an approved cleaning 
solvent and dry thoroughly with compressed air. 

(2) Inspect the screen of the suction tube for 
corrosion or other damage that might restrict oil 
flow. 

(3) Inspect drive gear for signs of excessive 
wear. 


(4) Replace any part that is damaged or woi’n. 

d. Assembly and Installation, 

(1) Assemble the oil pump group in the 
reverse of disassembly, paragraph b above. 

(21 Install new gaskets (8 and 13). 

(31 Tighten capscrews (11) to 34—38 pound- 
feet torque. 

(41 Install the oil pump group (para 5-2). 

Control Valve Group 

a. GeneraL The transmission control valve 
group is an externally mounted valve, which 
distributes the oil from the oil filter to the torque 
converter and the rangt- selector valve. 

b. Removal and Disassembly. 

(1) Remove the control valve group (para 5- 

2 ). 

(2) Remove plug (19, fig. 5-61, spring (18). 
and piston (17). 

(3) Remove capscrews (1), copper washer 
(12), cover (2), and plate (4). Discard gaskets L 
and 5). 

CAUTION 

Piston (6) is under high spring tension. 

Use caution when removing cover (2). 

(4) Remove piston (6), springs (7 and 8), and 
piston (9). 

(5) Remove check ball (10), and spring (11). 
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KKY to fifiure 5-6. 

1, Chp screw (41 

2. Cover 
2. Gasket 
4. riale 
2). (Jaskel 
(>, l^islon 
7. Spring 

Si)ring 
<). Piston 
U), Ball 
1 1 . Spring 

12. Copper washer (81 
12. Clapscrew 

14. ling (2) 

I. "). Preformed packing (2) 

If). Capscrew (5) 

!T. Piston 
18. Spring 

II. Plug 

20. Gasket 

21. [lousing 

22. Piston 
21i. Cylinder 
24. Piston 

so n:: I each washer P / N UA1S08 and l!A11M)8A not illustrated. For adjustment 
of control fluid pressure. 

(6) Remove piston (24), cylinder (23), and 
pi. s Ion (22). 

(7) Remove plugs (14) and preformed 
packings (15), as necessary for cleaning and in- 
spection of the valve housing (21). 

c. Cleaningy Inspection and Repair. 

ID Clean all parts with an approved cleaning 
solvent and dry with compressed air. 

(2) Inspect the pistons and housing bores for 
scoring or other damage. Replace a scored or 
otherwise damaged piston or housing. 

(3) Inspect springs for broken, cracked, or 
deformed condition. Replace any spring which is 
broken or otherwise damaged. 

d. Assembly and Installation. 

( 1 1 Lubricate all parts with clean transmission 
oil. 

(2) Install new gaskets (3 and 5), and 
preformed packings (15). 

13) Assemble the transmission control valve 
group in reverse of disassembly, paragraph b 
above. 

(4) Tighten capscrews { 1 ) to 34 — 38 pound- 
feet and plug (19) to 35 — 47 pound-feet torque. 

(5) Install the transmission control valve 
i?roup (para 5-2). 

5-6. Range Selector Valve Group 

a. General. The transmission range selector 
valve is remotely operated by the lever in the shift 
tower, located in the cab. The valve directs oil flow 


to one of the four clutches, providing two speed 
ranges in both forward and reverse directions. 

b. Removal and Disassembly. 

(1) Remove the range selector valve group 
(para 5-4). 

(2) Remove four capscrews (26, fig. 5-7) and 
housing (8). Discard gasket (9). 

(3) Remove and discard preformed packing 

118). 

(4) With a suitable puller, remove bearing 

DO). 

(5) Remove four capscrews (15), cover pble 
(24). 

(6) Remove roll pins (14) and plate (22). 

(71 Pivot valve (12) until detent plate ( 17) i 

free, then slide base plate (16) from shaft ( 19 ). 

(8) Remove detent ball (13), spring (30) 
wiper (27), and washers (29), from valve (12). 
Remove and discard preformed packings (21) and 
(28). 

NOTE 

Make note of the manner \va.shers (211 are 
grouped to facilitate assembly in the same 
manner. 

(9) No further disassembly of the valve (12), 
pin (11), shaft (19), and bearing (20) is practical, 

c. Cleaningy Inspectiony and Repair. 

(1) Clean all parts in an approved cleaning 
solvent and dry with compressed air. 

(2) Inspect wiper (27), base plate (16), and 
detent plate (17), for scoring or signs of wear. 
Remove minor scoring of wiper and base plate with 
lapping stone or fine crocus cloth. Replace badly 
scored or worn parts, 

(3) Inspect bearings for rough spots. Rotate 
bearings by hand to detect roughness. Replace as 
required. 

NOTE 

Replacement of bearing (201 will necessitate 
replacement of valve (12). pin (11). and shaft 
(16) also. 

(4) Inspect housing (8), cover (24), and plate 
(22), for cracks or other damage. Replace parts as 
required. 

d. Assembly and Installation. 

(1) Lubricate all parts with transmission oil. 
Install new' preformed packings (18, 21, and 281, 
and gasket (9). 

(2) Assemble the range selector valve in 
reverse of disassembly (para fc, above). Tighten 
capscrews (IS and 26) to 34 — 38 pound-feet 
torque. 

(3) Install the range selector valve group on 
the transmission (para 5-2). 
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5-7. Torque Converter Group 

a. General. The torque converter is a single 
stage unit which incorporates a lock-up clutch for 
positive mechanical drive. A spur gear is mounted 
to impeller w^heel to provide direct drive to the 
transmission oil pump. 

b. Removal and Disassembly. 

(1) Remove llie torque converter group (para 

5-21. 

(2) Remove capscrew (41, fig. 5-8) and clamp 
plate (40). Discard preformed packing (39). 

(3) Remove retaining ring (43), capscrews 
(7), and washers (6). Lift housing (30), from unit. 
Remove and discard preformed packing (27). 

(4) Remove retaining ring (4) and backing 
plate (3). Remove clutch plate assembly (51). 

(5) Remove four capscrews (35), washers 
(34), bearing retainer (49), and bearing (45). 
Discard preformed packing (32). 

(6) Remove clutch piston assembly (1) and 
seal ring (2) from housing (30). 

(7) Remove piston ring (46), and lift wheel 
29) from shaft (18). Remove retaining ring (36). 

(8) Lift guide wheel (26) from unit and 
emove retaining rings (24), inner race (23), thrust 

washer (9), freewheel cage (8), rollers (25), and 
freewheel cam (50). Remove thrust bearing (22). 

(9) Remove capscrews (12), plate clamps 

(10), and impeller wheel (5). Remove and discard 
preformed packing (11). 

(10) Remove pump drive gear (13) and piston 
ring (20) from carrier guide (14). 

(11) Remove carrier guide (14) from shaft 
(18). Remove the two piston rings (19). 

(12) Remove retaining ring (17) and with a 
suitable puller, remove bearing (16). 


c. Cleaning, Inspection and Repair. 

(1) Clean all parts except clutch plate 
assembly (51) in an approved cleaning solvent and 
dry with compressed air. Clean the clutch plate 
assembly with a damp cloth and dry thoroughly. 

(2) Inspect bearings (16 and 45) for 
roughness by rotating by hand. Inspect rollers (25 ), 
innet* race (23) and the freewheel cam (50) for 
roughness. Replace parts as required. 

(3) Inspect impeller (5), wheel guide (26), 
and wheel (29), for cracks or damaged fins. 
Replace parts as required. 

(4) Inspect the clutch plate assembly (51) for 
wear. Replace as required. 

(5) Inspect faces of clutch piston assembly (1) 
and backing plate (3), for scoring or other signs of 
wear. Remove minor scoring with a lapping stone 
or fine crocus cloth. Replace a badly scored or worn 
part. 

(6) Inspect all other metal parts for cracks, 
scoring, burs, or other damage. Remove all burs 
and minor scoring. Replace parts as required. 

d. Assembly and Installation. 

(1 ) Lubricate all parts with clean transmission 
oil. Install all new seal rings and preformed 
packings. 

(2) Assemble the torque converter in reverse 
of instructions in paragraph b above. 

(3) Tighten capscrews (7 and 41), to 155 — 
170 pound-feet, capscrews (35), to 34 — 38 pound- 
feet, and capscrews (12) to 19 — 21 pound-feet 
torque. 

(4) Install the torque converter (para 5-2). 
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KEY to figure 5-8. 

1. Piston clutch assembly 

2. Seal ring 
Plate, backing 

4. Retaining ring 
.■>. Impeller wheel 
U. Flat washer (24) 

T. Capscrew (241 
8. Freewheel cage 
0. Thrust washer 

10, Plate clamp (2) 

11, Packing, preformed 

12, Capscrew (8) 

IT Pump drive gear 

14. Carrier guide 

15. Capscrew (6) 
iO. Ball bearing 

17. Retaining ring 

18. Output shaft 
10. Piston ring (2) 

20. Piston ring 

21. Bronze bushing 
22 Thrust bearing 

2.5. Inner race 

24. Retaining ring (2) 

25. Freewheel roller (14) 

26. Guide wheel 

27. Packing, preformed 

28. Pipe plug (2) 

20. Wheel 

50. Hoiising 
5 1 . Drive plate ( 3 ) 

32. Packing, preformed 

33. Shims 

3 4. Washer (4) 

3.5. Capscrew (4) 

36. Retaining ring 

37. Stud (6) 

38. Packing, preformed 
30. Packing, preformed 

40. Plate clamp 

41. Capscrew 

42. Roll pin 

4,3. Retaining ring 

44. Pilot flywheel 

45. Ball bearing 

46. Piston ring 

47. Nut (6) 

48. Washer 

40. Retainer, bearing 

50. Freewheel cam 

51. Plate clutch assembly 

5-8. Forward and Reverse Clutch Shaft Groups 
a. General. The forward and reverse clutch 
shaft groups are each a dual clutch pack, with one 
clutch engaging the low speed range gear and the 
other engaging the high speed range gear. Both 
clutch shaft groups are identical with in> 
U I'changeable parts except for the shaft (17, fig. 5“ 
9), and plug (29) of the forward clutch shaft group 
and the shaft (17, fig. 5-10) and bearing (29) of the 


6. Removal snd Disassembly. 

(1) Remove the forward and reverse clutch 
shaft groups (para 5-2). 

NOTE 

The following disassembly is applicable lo both 
the forward I fig. .5-9) and reverse (fig. 5-101 
clutch shaft groups. 

(2) Remove retaining ring (22), bearing (21). 
spacer (20), gear (19), two thrust washers (31. and 
thrust washer (2). 

(3) Remove retaining ring (1), bearing 1,29! 
(reverse shaft only), thrust washers (2 and 3), and 
gear (4). 

NOTE 

Remove iho following from each end of the shaft 
gn>ups. 

(4) Remove retaining ring (5), clutch plat 
(6), six friction plates (7), and five disc plates (16 

CAUTION 

When handling the friction plates and 
disc plates, use gloves to prevent 
corrosion of the plates. Keep plates well 
coated with transmission oil. 

NOTE 

Before further disassembly, measure the distance 
between the exposed faces of pistons (10). Upon 
assembly these pistons must be set to this same 
dimension. 

(5) Remove capscrews (81, locknuts (24), 
pistons (10), springs (11), washers (12), and 
spacers (27). Remove inner retaining rings (5). 

(6) Remove capscrews (15) and locknuts 
(24). Separate spiders (13 and 25), and gear (28). 

(7) Remove retaining ring (26) and plugs 
(18), from shaft (17). Remove orificed plug (29) 
(forward shaft only) from shaft. 

(8) Remove piston rings (9 and 14) as 
required, 

c. Cleanings Inspection and Repair. 

(1) Clean all parts in an approved cleaning 
solvent and dry with compressed air. 

CAUTION 

When handling the friction plates and 
disc plates, use gloves to prevent 
corrosion of the plates. Keep plates well 
coated with transmission oil. 

(2) Inspect friction plates (7) for wear or 
warped condition. New friction plates are grooved 
approximately 0.010 inch deep on the faces for oil 
flow. Replace friction plates when groove 
disappeared. Coal plates with transmission oil 
immediately after inspection. 

(3) Inspect faces of pistons (10), disc plates 

(16), and clutch plates (6) for scoring or signs of 

. » *.1 1 
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stone. Replace a badly scored or worn piston or 
plates. 

NOTE 

When lapping faces of piston or plates, the face 
must remain square with their respective bores. 

(4) Inspect gears (4, 19, and 28), for broken, 
cracked, or worn teeth. Replace gears as required. 

(5) Inspect spiders for cracks, broken splines, 
or other damage. Replace as required. 

(6) Inspect bearing for roughness by rotating 
by hand. Replace as required. 

d. Assembly and Installation. 

( 1 ) Lubricate all parts with clean transmission 

oil. 

(2) Assemble the clutch shaft groups in 
reverse of instructions in paragraph b above. 

(3) Tighten capscrew (8 and 15) to 34 — 38 
pound-feet and plugs (18) to 7.5 — 10 pound-feet 
torque. 

NOTE 

The clutch packs are self-adjUvSting when 
assembled, and no further adjustment is 
necessary. 

.5-9. Output Shaft Group 

a. General. The output shaft group consists of a 
low and high speed gear mounted on a straight 


splined shaft, which drives the output flange of the 
transmission. 

b. Removal and Disassembly. 

( 1 ) Remove the output shaft group (para 5-2). 

(2) With a suitable puller, remove bearing (1, 
fig. 5-11). 

(3) Remove seal (5) and gear (4). Discard the 

seal. 

(4) Remove retaining rings (6) and gear (2). 

c. Cleaning, Inspection and Repair. 

(1) Clean all parts in an approved cleaning 
solvent and dry thoroughly. 

(2 ) Inspect gears for broken, cracked, or worn 
teeth. Replace as required. 

(3) Inspect shaft for cracks, burs, or other 
damage. Remove burs with fine crocus cloth. 
Replace a cracked or otherwise damaged shaft. 

(4) Rotate bearing by hand to detect any 
roughness in rotation. Replace as required. 

d. Assembly and Installation. 

(1 ) Lubricate all parts with clean transmission 
oil. Use a new seal (5). 

(2) Assemble tlie output shaft group in reverse 
of instructions in paragraph h above. 

(3) Install the output shaft group (para 5-2). 
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ME 381 0-290 - 34 / 5 .H 



1. Bearing 

2. Gear, high 

3. Shaft 

4. Gear, low 

5. Seal 

6. Retaining ring 13) 

Figure 5~11. Transmission output shaft group, exploded vieiv. 


Section IL TRANSFER CASE AND TRACTION LOCK SYSTEM 


S-10, General 

I’he transfer case is mounted behind, and con- 
nected to the transmission by a short drive shaft. In 
turn, the transfer case is connected to the rear and 
front drive axles by means of shafts equipped with 
universal joints. A HI-LO speed range (1.415:1 
and 2,6:1) to the drive axles is provided by the 
transfer shift lever located in the crane cab. In 
addition to the gearing components, a traction lock 
system is incorporated in the transfer case to 
overcome loss of traction on either axle. This 


feature is controlled by the crane operator by means 
of a panel control lever. 

5-11. Transfer Case Assembly 

a. Removal and Disassembly. 

(1) Remove the transfer case in accordance 
with the instructions given in paragraph 2-5. 

(21 Place the transfer case on the work bench 
or stand for disassembly. 

(3) Remove the nuts (27 and 57, fig. 5-121, 
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washers (26, 56 and 99) and yokes (25, 55 and 
98). 

(4) Remove governor (48), shaft (47), and 
sleeve (46). 

(5) Remove screws (1) and iockwashers (2) 
that secure covers (3 and 28), retainer (23), and 
housing (45). Separate cover, retainer, and housing 
from transfer case and record amount of shims (4, 
5, 29, and 30) removed. Discard gaskets (22 and 
44). 

(6) Remove and discard seal (24) from 
retainer (23). 

(7) Remove sleeve (51), gear (50), and if 
required, bushing (49) from housing (45). 

(8) Remove screws (96), Iockwashers (95), 
retainer (94), and discard gasket (93). Remove 
retaining ring (91), bearing (92), and seal (97) 
from retainer (94) and discard seal. 

(9) Remove screws (1) and Iockwashers (2) 
hat secure cliilcti housing (7 3) and separate 

5001 bled clutch liousing, differential, and output 
afts, from transfer casi‘. Discard gasket (74). 

( 10) Remove bearing (90), retaining ring (89 ), 
output gear (88), and key (87) from differential 
assembly. Remove output shaft (84). 

(11) Remove screws (1) and Iockwashers (2), 
and separate cover (58) from clutch housing. 
Discard gasket (116). 

(12) Remove seal (54), retaining ring (53), 
bearing (52), and clutch bearing (62). Remove and 
discard preformed packings (59 and 60). Remove 
pin (61), if replacement is required. 

(13) Lift clutch cone (63), output shaft (64), 
spacers (65), friction disks (66), and opposing 
disks (67) from clutch disk. 

( 14) Remove retaining rings (68), clutch disk 
(69), and pull assembled differential (75 thru 86) 
from clutch housing (73). 

(15) Remove retaining ring (70) and bearing 
(71) from clutch housing. 

(16) Separate front and rear differential cases 
(77 and 85) by removing four nuts (76) and screws 
(86). Then separate gears (79), thrust washers (78 
and 82), differential pinions (83), and pinion shaft 
(80). Remove bushings (75) and roll pin (81 ) only 
if replacement is required. 

(17) Loosen nut (107) and remove rod end 
(106). 

(18) Remove relief fitting (108), screw ( 109 ), 
nut (110), spring (111), and ball (112). 

(19) Remove lockwire (6), two screws (7) and 
end plates (81 from end of input shaft (181. 


(20) Remove screws (113), nuts (115), lock- 
washers (114), and separate cover (100) from 
transfer case (101). 

(21) Lift out the intermediate shaft assembly 
and disassemble as follows: 

(ii) Remove lock wires (6), four screws (31 ), 
an d e n d p i a tes (32 and 43). 

("6;) Remove gear ( 4 1 ), key (42), and spacer 

(40). 

(rJRemove bearings (33 and 39 ), gears ( 3 4, 
35) and 36), and key (37) from intermediate shaft 
(38). 

(22) Lift inf)ut shaft assembly from case and 
disassemble as follows: 

(n) lienM)ve hearing (21), spacer (20), an<l 
gear (!9| from input shaft. 

fbyl Remove spacer (10), gear (12), and shift 
coru' (17) from input shaft (18). 

/"c/ Remove h(‘a rings (11), spacers (14), and 
retaining rings (13) from gears (12 and 19). 

(23) R<‘niove l)earing (9) from transfer cast* 

(ion. 

(24) Lift shifter shaft (105) from case anti 
remove selscTew (16) and shift fork (15). 

(25) Press seals (104) from case (101) and 
cover (100). 

b. Cleaning, Inspection, and Repair, 

( 1 ) Cl<‘an all parts, including the transfer case, 
with an approved cleaning solvent. Dry thoroughly 
with compressed air. 

(2) Inspect all gears and shafts for wear and 
scoring. Remove light scoring with a lapping stone 
or fine crocus cloth. Replace any shaft or gear with 
deep scoring or signs of excessive wear. 

(3) Rotate all bearings by hand to detect any 
signs of roughness or damage. Replace as required. 

NOTE 

Any bearing with a total radial clearance in excess 

of 0.002.') inch should he replaced. 

(4) Inspect the discs of the tractionlock (66 
and 671 for wear. If wear is noticeable replace the 
disc assembly. 

c. Assembly and Installation, 

(1) Assemble the component parts of the 
transfer case in the reverse order of disassembly. 
Use new gaskets, packing, and seals when 
assembling. Tighten all screws to the torque 
specified (refer to TM 5-3810-290-12), for the 
respective screw and nut sizes. 

(2) Install the transfer case in the carrier (para 

2-5). 
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to figure 5-12. 

1 . Screw 

2. Lockwasher 
5. Cover 

4. Shim — 005 

5. Shim— 020 
(>. Wii« 

7 . Screw 

8. End plate 
0. Bearing 

10. Spacer 

1 1 . Bearing 

12. Gear 

13. Retaining ring 

14. Spacer 

15. Shift fork 
j(). Setscrew 

1 7. Shift cone 
18. Input shaft 
10. Gear 

20. Spacer 

21. Bearing 

22. Gasket 

23. Retainer 

24. Seal 

25. Yoke 

26. Washer 

27. Nut 

28. Cover 

29. Shim— 020 

30. Shim— 005 

31. Screw 

32. End plate 

33. Bearing 

34. Spur gear 

35. Drive gear 

36. Spur gear 

37. Key 

38. Countershaft 

39. Bearing 

40. Spacer 

41 . Gear 

42. Key 

43. End plate 

44. Gasket 
43. Housing 

46. Sleeve 

47. Shaft 

48. Governor 

49. Bushing 

50. Gear 

51. Sleeve 

52. Bearing 

53. Retaining ring 

54. Seal 

55. Yoke 

56. Washer 

57. Nut 

58. Cover 

59. Packing 

I 60. Packing 

1 61 . Pin 

1 62 . Bearing 

63. Clutch cone 
64. Shaft 
65. Spacer 


66. Friction Disk 

67. Opposing Disk 

68. Retaining ring 

69. Clutch disk 

70. Retaining ring 

71. Bearing 

72. Pipe plug 

73. Clutch housing 

74. Gasket 

75. Bushing 

76. Nut 

77. Front diff. case 

78. Thrust washer 

79. Gear 

80. Pinion shaft 

81. Roll pin 

82. Thrust washer 

83. Diff. pinion 

84. Shaft 

85. Rear diff. case 

86. Screw 

87. Key 

88. Gear 

89. Retaining ring 

90. Bearing 

91. Retaining ring 

92. Bearing 

93. Gasket 

94. Retainer 

95. Lockwasher 

96. Screw 

97. Seal 

98. Yoke 

99. Washer 

100. Cover 

101. Transfer case 

102. Pipe plug 

103. Pipe plug 

104. Seal 

105. Shaft 

106. Rod end 

107. Nut 

108. Relief fitting 

109. Screw 

110. Nut 

111. Spring 

112. Ball 

113. Screw 

114. Lockwasher 

115. Nut 

116. Gasket 


5-12. Tractionlock System 

a. GeneraLThe tractionlock system incorporated 
in the carrier drive system to compensate for oss o 
traction on any wheel or either axle is an air con 
trolled-hydraulic system. The system is engaged or 
disengaged by means of a toggle type air va 
located on the instrument panel. The power c us e 
is essentially an air chamber coupled ^ 

brake master cylinder for approximate y a . ra 
step up from the air pressure input to t e y 


5-25 


TM 5-3810-290-34 


output. The pressurized hydraulic fluid then 
engages the clutches in the axles and transfer case 
for complete, positive traction. 

b. Removal and Disassembly. 

(1) Remove the powder cluster (para 2-6). 

(2) Remove three capscrews (28, fig. 5-13), 
lockwashers (27) and spacer (26). 

(3) Remove two capscrews (13) and lock- 
washers ( 1 4) and separate air chamber from master 
::ylinder, removing the seal (12). 

(4) Remove stroke indicator assembly (21) 
and lockwasher (15). 

(5) Remove three capscrews (16), lockwashers 
(15), and bracket (17) from the air chamber. 

(6) Remove eight capscrews with lockwashers 

(2) that secure shell ( 1 ) to the head (8). 

(7) Lift out piston and rod assembly (5) and 
remove and discard piston cup (3) and wiper (4). 

(8) Lift off spring (6) and remove boot (7) 
from head assembly (8). 

(9) If necessary for replacement, retainer (9), 
filter (10), and filter screen (11) can be removed. 

(10) Remove plug (22) and discard gasket 

(23) . 

(11) Remove plug (41) and washer (42). 

(12) Remove retainer ring (18) and lift out 
plate (19), piston (20), cups (35 and 34) and 
spring assembly (33) from master cylinder body 

(24) . 

(13) Remove bolt (40 ), washer (39 ), tee fitting 
(38), washer (36), and tube fitting plug (37). 

c. Cleaning, Inspection, and Repair. 

(1) Clean all metal parts with an approved 
cleaning solvent and dry with compressed air. 

(2) Inspect all parts for cracks, scratches, 
burrs, sharp edges or other damage. 

(3) Remove any burrs and break sharp edges 
found. Replace any part that is cracked, deeply 
scratched or otherwise badly damaged. 

d. Assembly and Installation. 

(1) Replace all rubber cups, wipers, and the 
boot with new parts. 

(2) Inspect all parts for cracks, scratches, 
burrs, sharp edges or other damage. 

(3) Remove any burrs and break sharp edges. 

(4) Install the power cluster (para 2-6), 


Key to figure 5-13. 

1. Shell 

2. Screw, assembled washer 

3. Piston cup spring assembly 

4. Piston wiper 

.5. Rod piston assembly 

6. Spring 

7. Boot 

8. Cylinder head assembly 

9. Retainer 

10. Filter 

11. Filter screen 
1 2. Seal ring 
13. Capscrew 

1 4. Lockwasher 

15. Lockwasher 

16. Capscrew 

17. Bracket 

18. Retaining ring 

19. Plate 

20. Piston assembly 

21. Stroke indicator assembly 

22. Pipe plug 

23. Gasket 

24. Air cylinder assembly 

25. Bleeder screw 

26. Spacer 

27. Lockwasher 

28. Capscrew 
20. Capscrew 

30. Lockwasher 

31. Nut 

32. Bracket 

33. Spring retainer assembly 

34. Cup 

35. Cup 

36. Washer 

37. Plug, tube fitting 

38. Fitting, lee 
30. Washer 

40. Boll, fluid passage 

41. Plug, machine 

42. Washer 
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Section If!. WHEEL HUB, PLANETARY DRIVE, AND 
BRAKE ASSEMBLIES 


S-13, General 

Each axle mounts two planetary, wheel hub. and 
brake assemblies. The front and rear assemblies are 
identical with the exception of the brake chambers. 
The braking chambers differ in that the rear 
braking system uses a heavy duty dual-diaphragm 
chamber, whereas the front chamber, also a dual- 
diaphragm unit, is off lighter construction. The 
broke assembly components are identical, and the 
disassembly, repair, and installation details are the 
same. Disassembly does not require removal of the 
axle. 

IS-14. Wheel Huh and Planelary Drive 
a. Removal. 

(11 Remove the wheel assembly (refer to TM 
5-3810-290-121. 


12! Remove the plug (34, fig. 5-14) from hub 
(32) and drain the lubricant. 

(3) Remove the capscrews (1), lockwashers 
(2), cover (3), and gasket (4). Discard the gasket, 

(4) Remove the capscrews (36), lockwashers 
(3TL and capscrews (38). 

(.3) Remove thrust button (5), retaining ring 
(6), spur gear (7), and thrust washer (8). 

(6) Insert two bolts in the threaded holes in the 
spider (9) and with suitable puller, remove the 
spider assembly. 

(7) Remove the skein locknut key (16) and 
using the skein locknut wrench, remove the skein 
locknut (17). 
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Key to f injure 5-14. 

1. Capscrew (61 

2. Lockwashcr (61 

3. Cover 

4. Gasket 

5. Thrust button 
(). Retaining ring 

7. Gear, spur 

8. Thrust washer 

9. Spider 

10. Pin (3) 
n. Ball (3) 

12. Thrust washer (6) 
1 3. Needle brg . ( 6 ) 

14. Spacer (3) 

1 5. Planet gear (3 ) 

16. Key 

17. Lock nut 

18. Bushing 

19. Ring gear 

20. Ring gear hub 


21. Retainer (41 

22. Capscrew (81 

23. Lock wire (81 

24. Brg. cone 

25. Brg. cup 

26. Capscrew (81 

27. Lock washer (8) 

28. Brake drum 

29. Seal 

30. Brg. Cone 
3 I . Brg. cup 

3 2. Hub 

33. Nut (101 

34. Magnetic plug (2) 

35. Wheel stud (101 

36. Capscrew (121 

37. Lock washer (121 

38. Capscrew (2) 

39. Pressure relief fitting 


Figure 5'1 i. Planetary outer end, wheel hub and brake drum assemblies, exploded view. 


NOTE 

ynantities given in legend arc for one wheel 
.issembly, 

(81 Remove the assembled ring gear (19) and 


hub (20). The bearing cone (24) will remain at- 
tached to the ring gear hub. 


5-29 



(1) Keniove capscrews {26, fig. 5-14) and 
lo<’k washers (271. Remove brake drum (28) from 
hub 13 2). 

(2) Keniove seal (2^1), bearing cone (30), and 
hearing rups (25 and 31 ) from the hub (32). 

<31 With suitable puller remove bearing cone 
(24) from hub (20), 

(4) Remove iof'kwire (23), capscrews (22), 
retainers I 2 I ) and sefiarate ring gear (19) from hub 
( 20 ). 

(5) Busiiing (18) should only he removed if 
inspection indiiuites replacement is necessary. 

(h) Press out pins (10) and ball (11) from 
spider (0) and remove planetary gears (15). 

(7) Remove thrust washers (12), needle 
bearings (13), and spacers (14), from planetary 
gears. 

c. Cleaning, Inspection, and Repair. 

( I ) Clean all parts with an approved cleaning 
solvent and dry thoroughly with compressed air. 

(2) Inspect the brake drum for scoring. 
Remove scoring by turning on a lathe but do not 
turn in excess of 1 7.325 to 17.335 inches inside 
diameter. Tliis will allow 0.040 inch wear after 
rebnring. If these dimensions are exceeded, replace 
the brake drum. 

(3) Inspect bearings, needle and roller, for 
rough spots. Rotate by hand to detect roughness. 
Inspect bearing cups for surface smoothness. 
Re pi ace thrust washers if scored. Replace parts as 
required. 

(4) Inspect the spur gear (71, planetary gears 
(IS), and ring gear (19) for wear on teeth. The 
normal backlash is 0.007 to 0,011 inch. If the 
backlash exceeds 0.018 inch, replace the gears. 

NOTE 

Irregular wear on gear teeth may be caused by 

\v{)rn bearing.s II.'O, worn pins (10). or worn 

bushing (Ibl. Replace as required. 

(5) Inspect wheel studs (35) for stripped 
threads or other damage. Replace as necessary. 

d. Assembly. 

(1) Position hub (20) on ring gear (19) and 
secure wdth retainers (21), capscrews (22) and 
lockwire (23). 

(2) Install bearing cone (24) on hub (20). 

(3) Install bearing cups (25 and 31), bearing 
cone (30). and a new' seal (29) in hub (32). 
Lubricate seal with G090. 

(4) Install brake drum (28) on hub (32) and 
secure with capscrews (26) and lockwashers (27). 
Torcpie to 160 — 180 pound-feet. 

(5) Assemble planetary gears (15), needle 


c. Installation. 

(II Install the assembled hub (32) and brake 
drum (28). 

(2) Install the assembled ring gear (19) and 
hub (20). 

(31 Install locknut (17) and tighten to obtaii> 
a breakaway force of 15-20 lbs. at the 15.12 inch 
diani eter of hub (32). Secure locknut in position by 
inserting keys (16). 

(4) Install the spider assembly (9) and secure 
with capscrews (36) and lockwashers (37). Torque 
capscrews to 100 — 110 pound-feet. Replace the 
1 w o ca p sc r e w s (38). 

(5) Install the thrust washer (8) and spur gear 
(7) s('curing with retainer ring (6). 

(6) Install thrust button (5) in cover (3). 

(7) Place a new gasket (4) on cover (3) and 
position on spider (9) with arrow pointing opposite 
the drain hole in the hub (32). Secure with six 
capscrews (1) and lockwashers (2). Torque cap- 
screws to 50 — 58 pound-feet. 

( 8) Install drain plug (34) in hub (321, service 
planetary housing in accordance with current 
lubrication order, and install fill plug (34). 

(9) Install the wheel assembly (refer to TM 5- 
3810-290-12). 

5-15. Brake Assemblies 

а. Removal and Disassembly. 

(1) Remove the wheel hub and planetary 
drive (para 5-14). 

(2) Disconnect the brake chamber clevis from 
the slack adjuster arm. 

(3) Remove the springs (2 and 4, fig. 5-15), 
rollers (3), retaining rings (10), brake shoes (1), 
and anchor pin (20). 

(4) Remove the retainer ring (13), slack 
adjuster (14), spacer (15), actuating shaft (5), 
washer (6), and seals ( 7 ). Discard the seals ( 7 ). 

(5) Remove the nuts ( 12), lockwashers (11), 
spider (9), and dust shields (16). 

б. Cleaning, Inspection, and Repair. 

( 1 ) Clean all parts with an approved cleaning 
solvent and dry thoroughly with compressed air. 

NOTE 

Do not immerse the brake linings in solvent. Wipe 

clean with a moistened cloth. Remove glazed spots 

with fine abrasive cloth. 

12) Measure the brake lining thickness. 
Replace brake linings when worn to 0.250 inch 
thickness. New molded brake linings are 0.750 
inch thick. Secure new brake linings (18, fig. 5-15) 
with flat head screws (17) and nuts (19), making 


5-30 



TM 5-3810-290-34 


sure screw heads are seated properly, and provide 
0.500 inch or more brake lining material above the 
screw heads. 

(3) Inspect nylon bushings (8) in spider (9) 
and socket 135, fig. 5-16). A new bushing measures 
1.50 inches inside diameter. Replace a badly worn 
or scored bushing. 

(4) Inspect roller (3, fig. 5-15), actuating 
’ shaft (5), washer (6), and spacer (15) for excessive 

wear, scoring, or burred edges. Remove scoring and 
burrs with fine crocus cloth. The minimum 
diameter of the rollers (3) is 0.125 inches and the 
minimum measurement (center to extreme lobe 
edge) on the actuating (cam) shaft is 1.875 inches. 
Replace a badly worn or scored part. 

(5) Inspect brake retainer and tension springs 

(2) and (4) for cracks or other signs of damage. 
Replace as required. 

(6) Inspect slack adjuster for defects. Replace 
as required. 

c. Reassembly and Installation, 

(1) Position dust shield (16, fig. 5-15) and 


spider (9) on studs of axle skein and secure with 
lockwashers (11) and nuts (12). 

(2) Install new seals (7) in spider (9) and 
socket (24, fig, 5-16). 

(3) Position washer (6, fig. 5-15) on actuating 
shaft (5) and install shaft in spider and socket. 
Install spacer (15). 

(4) Install rollers (3) and springs (2) on brake 
shoes (1). 

(5) Position brake shoes with spider and 
install anchor pin (20) and retainer rings (10). 
Install tension spring (4). 

(6) Install slack adjuster (14) on actuating 
shaft (5) and secure with retaining ring (13). 

NOTE 

Slack adjuster must be installed with the ratchet 

assembly facing away from the air chambers. 

(7) Install wheel hub and planetary drive 
(para 5-14). 

(8) Adjust slack adjusters (refer to TM 5- 
3810-290-12). 






1 . Brake shoe (2 } 

2. Spring (2) 

3. Roller (21 

4. Spring 

5. Actuating shaft 
(). Thrust washer 
7. Seal (2) 

Bushing, NM (2) 
9. Spider 

1 0. Retaining ring ( 2 ) 


11. Lockwasher (12) 

12. Nut (12) 

13. Retaining ring 

14. Slack adjuster 

15. Spacer 

16. Dust shield 

17. Screw (32) 

18. Lining (4) 

19. Nut (32) 

20. Anchor pin 


Figure 5-15. Brake assembly, exploded view. 
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Section IV. AXLE ASSEAABLIES 


Genera! 

The front and rear axle assemblies are very similar 
units, consisting of the main axle housing, inner 
and outer axle shafts, ball journals, and sockets, 
and axle skein. The axle housings and steering arms 
are different from front to rear, however, most 
parts are interchangeable. The following paragraph 
on axle assembly repair is applicable to both front 
and rear axle assemblies. 

r>*l 7. Axle Assembly 
a. Removal, 

(1) Install blocking to support the un- 
dercarriage protection plate. 

WARNING 

Do not renmve capscrews from front of 
arms withoot s he porting the un- 
dercarriage protection plate, 

(a) Remove four capscrews, lockwashers, 
and flatwashers that secure front of outrigger arms 
to outrigger box. 

(b) Remove pivot pins from rear box. 

(c) Remove pivot pins from rear of arms, 
and remove protection plate. 

(2) Jack up the carrier frame sufficiently to 
provide clearance for removal of the wheels. 

CAUTION 

Install adequate blocking to support the 
carrier. 

(3) Disconnect the propeller shaft at the 
universal joint at each axle. Disconnect the 
hydraulic lines connected to each axle, and 
hydraulic lines connected to each steering cylinder. 

(4) Remove the wheels (refer to TM 5-3810- 
290-12). 

(5) Remove the front axle by: 

(a) Disconnecting the power steer control 
arm at the drag link end, and the air lines at the 
brake chambers. Remove one brake chamber (refer 
to TM 5-3810-290-12). 

(b) Placing a dolly under the axle and 
install sufficient blocking to support the axle. 

(c) Remove the nuts (34, fig. 2-4), lock- 
washers (33), and capscrews (29). 

(d) Remove the axle by pulling out the dolly 
from the side of the crane. Place the axle on a 
suitable work stand or supports. 

(6) Remove the rear axle by: 

(a) Disconnecting the air lines to the brake 
chambers and lock chamber. Remove one brake 
chamber. Place a dolly under the axle and install 
sufficient blocking to support the axle. 

(b) Remove the nuts (37, fig. 2-4), lock- 


washers (36), and caps (35). Remove sufficient 
blocking in order that the pivot frame (32) uiH 
clear the car- , frame, 

(c) Remove axle by pulling out the dolK 
from the side of the crane. 

(d) Remove the nuts (34). locl^washers 
(331. capscrews (20). and the pivot frame (321 
from the axle. Place the axle on a suitable work 
stand or supports. 

(e) Inspect and replace any damaged or 
excessively worn parts on the pivot frame before 
replacing on the axle. 

( i ) Remove the wheel hub and planetary 
drive (para 5-14). 

(8) Remove the brake assemblies (para 5-15). 

(9) Remove plug (16), fig. 5-161 and drain 
lubricant from the axle housing (15). 

6. Disassembly. 

(1) Tap skein (1) with soft hammer and 
remove. 

(2) Remove outer and inner axle assembly (2, 
3, 7, 8 and 9) seal (4), retaining ring (51, and ball 
bearing (6) from axle housing (15). 

(3 ) Remove cotter pins (25), nuts ( 26 ) and tie 
rod assembly. 

NOTE 

Disassembly is identical for each end except that 

steering arm (3^)) is replaced by a cover on op- 
posite end. 

(4) Remove eight nuts (37), steering an 
(39), tie rod arm (30), shims (31), and top ca^ 
(36). 

(5) Remove capscrews (10), lockwashers 
(11), retainer connectors (12), seal retainer (13), 
and packing (50) from rear of socket (35). 

(6) Remove the shouldered shafts (32) from 
the top and bottom of the socket (35) with suitable 
tool. 

(7) Remove the socket from the ball (44). 
Remove the bearing cones (42). 

(8) Remove nuts (45), capscrew (401, and 
lockwashers (41) and (46). Remove the ball (44) 
from the axle housing (15). 

(9) Remove the seals (49) and 48) from^tu 
rear of the ball. Discard seals and packing (oOl. 

c. Cleaning, Inspection, and Repair. 

(1) Clean all parts with an approved cleaning 
solvent and dry with compressed air. 

(2) Inspect the bearing cones (42) for worn or 
damaged rollers. Inspect bearing cups 1431 
wear or rough spots. Replace as required. 
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(3) Inspect shafts {32) lor wear or scored 
areas. Replace as required. 

(4) Inspect all studs and capscrews for worn or 
damaged threads. Replace as required. 

(5) Inspect axle shaft assembly for play in cage 
(3 and 9). Torque cage screws (2) to 85-95 pound- 
feet. End play between inner (8) and outer (7) axle 
should not exceed 0.006 — 0.008 inch. Radial 
(angular) play between axles should not exceed two 
degrees. Inspect splined ends of shafts for signs of 
wear or damaged teeth. Replace shafts and cages as 
required. 

(6) Inspect interior of socket (35) for wear or 
signs of scoring, cracks, or damage. Replace as 
required. 

(7) Inspect surface of ball (44) for scoring or 
rough spots. Replace ball as required. 

(8) Inspect tie rod socket assemblies (27) and 
*ms (30) for wear. Replace as required. 

(9) Inspect steering arm (39), (rear steer lock 
ate on rear axle) for wear or damage. Replace as 

required. 

(10) Inspect axle housing (15) for wear, 
cracks, or damage. Replace as required. 

d. Assembly. 

(1) Install new seal (48) in bail (44). Place 
new seal (49) over rear of ball. 

( 2 ) Install ball on axle housing (15) and attach 
with lockwashers (41) and (46), nuts (45), and 
capscrews (40). Torque nuts and capscrews to 
370 — 390 pound-feet. 

(3) Lubricate bearing cones (42), cups (43), 
and install in balls (44). 

(4) Position socket (35) on ball. Secure in 

« 

plate by pressing shouldered shafts (32) into the 
bearing cones (42). 

(5) Position the seal (49) in the rear of the 
socket, install packing (50) and secure with the seal 
retainers, (13), retainer connections (13), cap- 
screws (10), and lockwashers (11). Torque cap- 
screws to 15 — 20 pound-feet. 

(6) Install top cap (36), shims (31), steering 
arm (39), and lie rod arm (30). Secure with nuts 
(37). Torque nuts to 290 — 300 pound-feet. 

NOTE 

After assembly and torquing nuts, the socket (35) 
should move freely on the ball (441 without 
binding or excessive play. The shims (311 are 
supplied in three thicknesses: 0.005, 0.010, and 
0.015 inches. Add or remove shims as required to 
provide 20*25 pound-feet torque on the bearings 
(421. 

(7) Install the tie rod assembly and secure with 
nuts (26) and cotter pins (25). 

(8) Install seal, retaining ring, ball bearing, 
and inner and outer axle assembly in the axle 
housing (15). 


(9) Install the axle skein (1). 

€. Installation. 

( 1 ) Install the front and rear axles by reversing 
the order of removal. 

(2) Service in accordance with current 
lubrication order. 

/. Alinement Specifications. Stable steering and 
correct turning radius is assured when the following 
specifications have been checked with accurate 
instruments after the axles have been installed on 
the carrier chassis. 

(1) Toe-in l/15_l/8 inch. 

(2) Camber 1 degree positive. 

(3) King pin inclination .. 8 degrees. 

(4) Caster 2 degrees positive. 

(5 ) Adjust capscrews (17, fig. 5-16) to provide 
26-30 degree turning radius. 


Key to figure 5-16. 

25. 

Pin, cotter (2) 

1. 

Skein 

26. 

Nut (2) 

2. 

Screw (16) 

27. 

Socket Assembly 

3. 

Cage (2) 

28. 

Nut, self-locking 

4, 

Seal, plain 

29. 

Lockwasher 

5, 

Ring, retaining 

30. 

Arm, tie rod 

6. 

Bearing, ball 

31. 

Shim 

7. 

Axle, outer (2) 

32. 

Shaft, shouldered (4) 

8. 

Axle, inner (2) 

33. 

Fitting, lubrication 

9. 

Cage (2) 

34. 

Fitting, relief 

10 . 

Capscrew (20) 

35. 

Socket 

11, 

Lock washer (20) 

36. 

Cap, top (RH) 

12. 

Retainer (4) 

37. 

Nut (16) 

13. 

Seal retainer (4) 

38. 

Stud, ball 

14. 

Retainer, seal 

39. 

Arm, steering (LH) 

15. 

Housing, front 

40. Capscrew (2) 


Housing, rear 

41. 

Lockwasher (2) 

16 . 

Plug, pipe 

42. 

Cone, bearing 14) 

IT. 

Capscrew 12) 

43. 

Cup. bearing (4) 

18. 

Nut (2) 

44. 

Ball (2) 

19. 

Stud (22) 

45. 

Nut (22) 

20. 

Tie rod 

46. 

Lockwasher (22) 

21. 

Nut (2) 

47. 

Fitting, lubrication (4) 

22. 

Lockwasher ( 2 ) 

48. 

Seal (2) 

23. 

Clamp (2) 

49. 

Seal (2) 

24. 

Capscrew (2) 

50. 

Packing, preformed (2) 





Section V. DIFFERENTIAL CARRIER ASSEMBLY 


5-18. Gesieral 

Each axle houses a differential carrier assembly 
mounted in a case, and installed in the axle. The 
carrier assemblies are identical in design, and 
maintenance instructions are applicable to both 
front and rear axle assemblies. Each carrier 
assembly is connected to the transfer case through 
drive shafts equipped with universal joints. 

5-19. OiffercnttBal Carrier Assembly 

a. Removal. 

i 1 ) Remove ax le a sse ni bl y ( pa r a 5-17). 

{2) Remove the w'heel hub and planetary drive 
Ipara 5-14). 

(3) Remove the brake assembly (para 5-15). 

(4) Remove plug (12, fig. 5-16) and drain 
lubricant from llic axle assembly. 

(5) Tap skein (1) with a soft hammer and 
re move. 

(6) Pull oBiter and inner axle assemblies (2, 3, 
, 5, and 61 frt)m each side of the axle assembly. 

(7) Remove 20 capscrews (38, fig. 5-17) and 
::kw'asliers (37). Insert two capscrews in the 
readed holes in the carrier ca.se. Tighten the 

screws and remove the differential carrier assembly 
from the axle housing. 

b. Disassembly. 

{ 1 ) Rem ove two hydraulic lines ( 64, fig. 5- 17), 
dbows (63) and adapters (65). 

( 2 ) Rem ove capscrews (9 and J 1 ) and the lock 
10) that secure the cylinder nut (2). Remove 
blinder nut (2), piston (8), preformed packing (3 
nd 5), and back-up rings (4 and 6). 

(3) Remove thrust bearing (62), lockout 
spacer (61), traction lock discs (59 and 60), and 
inner spacer (58). 

(4) Remove capscrew (11) and lock (29). 
Remove safety wire and four capscrews (35) from 
the bearing caps (33 and 34). Flemove the bearing 
caps and bearing locknuts ( 1 2 and 288. Remove the 
differential assembly from the carrier housing (36). 

(5) Remove bearings cups ( 1 3 and 2 7). With a 
suitable puller, remove bearing cones (14 and 26). 

(6) Remove safety wire, eight capscrew.s (25) 
and four capscrews (30) from differential housing. 
Separate the two halves of the differential housing 
(15 and 24) . 

17) Remove the four thrust washers (19), 
pinion gears (20), spider (21), two side gears (22), 
and thrust washers (23). 

(8) Keniove the twelve capscrews (18) and 
locknuts (16) that secure the ring gear (17) to the 
differential housitig (15). 


[NOTE 

The riniK gear 1 ! 7) and the pinion shaft (401 are 

matched items and must be installed as a set. 

(9) Remove nut (54), washer (55), and yoke 
(56) from the pinion shaft (40). 

(10) Remove the capscrews (53), lockwashers 
(52), seal retainer (51), and seal (57). Discard the 
seal (57). 

(11) Insert two ^/2'13 NC capscrews into the 
two threaded holes in bearing retainer (49). 
Tigliten the screws to remove the pinion assembly 
from the carrier liousing (36). Remove shims (47 
an d 4 8 ) . 

(12) Remove the outer hearing cone (4,5) and 
spacer (50). 

(13) With a suitable ptiller or pre.ss, removt^ 
th(‘ inner b(‘aring cone (4.5), and pilot bearing (39), 
from pinion shaft (40) and remove bearing cuf)s 
(d(>) from bearing retain(‘r (49). 

(14) Kemov<' nut (31), setscrew (32), phig 
(43), and oil scoops (-121. 

( I 5 ) Remov e fill plug (44) and relief fitting 
(41) fiom carrier luntsing (36). 

c. Cleaning, Inspeciion, and Repair. 

( I ) Clean all parts with an approved cleaning 
solvent and dry thoroughly with compressed air. 

(2) Inspect all gear.s, pinion shaft, thrust 
washers, arid hearing cups for scoring or excessive 
wear. 

(3) Place bearing cones in their iespectiv(‘ 
cups and rotate by hand to detect roughness or 
excessive play. 

(4) Inspect the tractionlock fiber-faced discs 
and friction discs for scoring and wearing of fiber 
facing. 

(5) Replace all parts as required. 

d. Assembly. 

(1) install pilot bearing (39) and inner 
bearing cone (4 5) on pinion shaft (40), and bearing 
cups (46) into bearing retainer (49) with a suitable 
{.)ress. 

(2) Install bearing retainer (49), with in- 
stalled cups, spacer (50), outer bearing cone (45), 
yoke (56), washer (55), and nut (54), onto the 
pinion shaft (40). Torque nut (54), to 350 — 450 
pound-feet. 

(3) Check the preload on the pinion hearings 
by securing the bearing retainer in a vise, wrapping 
a stout cord around llie neck of the yoke, and at- 
taching a spring scale to the free end of the cord. 
The break -a way force required to rotate the shaft 
as indicated on the scale should read between 11 — 

T 1 C 2 poiijnds (15 -20 inch pounds). If the reading 
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. on the scale is less than 1 1 pounds, the spacer (50), 

I is loo thick; if the reading is greater than 14V^ 

I pounds, the spacer must be replaced by a thicker 
spacer. Grind a thick spacer or replace a thin spacer 
as required to obtain the desired reading. 

(4) Remove the nut (54), waslier (35), and 
yoke (56), to install a new sea! (5 71 and seal 
retainer (51). Reinstall the out, washer, and yoke 
on the pinion shaft. Torque the nut to 350 — 450 
pound-feet. 

(5) Install the pinion gear assembly into the 
carrier housing (36), using shims (47 and 48), 
(‘apscrews (53), and lockwashers (52), Torque 
capscrews to 135 — 145 pound-feet, 

CAUTION 

When inslalFdng pinion gear assembly 
into daffereMtial carrier housing, the oil 
hole provided in the bearing retainer 
(49), minst aline with the oil passage of 
the differential carrier housing. 

(6) Install the ring gear (17), on the dif- 
ferential housing (15), and secure with twelve 
capscrews {J8), and locknuts (16). Torque the 
capscrews to 100-110 pound-feet. 

(7) Install the thrust washers (23) and side 
gears (22) into the two halves of the differential 
housing (13 and 24). 

(8) Lubricate the spider (21). Install the four 
pinion gears (20) and thrust washer (19) on the 
spider. 

(9) Install the spider assembly in the ring gear 
side of the differential housing (24) in place and 
secure with eight capscrews (2.5) and four cap- 
screws (30). Torque the capscrews to 70 — 80 
pound-feet and secure with safety wire. 

(10) Install the hearing cones (14 and 26) and 
cups (13 and 27) on the differential housing. 

(11) Position the differential assembly on the 
carrier housing (36), and install the bearing caps 
(33 and 34), bolts (35), and locknuts (12 and 28). 
Tighten bearing cap bolts and adjust locknuts to 
provide 0.010 to 0.013 inch backlash between ring 
gear and pinion. 

NOTE 

Replace a used ring gear and pinion gear when 
backlash exceeds 0.030 — 0.035 inch, 

(12) Remove pinion gear assembly to provide 
clearance for checking preload of differential 
housing bearings. Measure preload as described in 
paragraph (3) above. Tighten locknuts (12 and 
28), equally to provide a preload of 25 — 50 pound- 
inches. Reinstall pinion gear assembly, paragraph 
(5) above. 

113) Again check backlash between ring gear 
and pinion. If adjustment is necessary, any 


tightening of one locknut must be matched by 
loosening of the opposite locknut. 

(14) Torque bearing cap bolts (35) to 240 — 
250 pound-feet safety wire. Position lock (291 on 
bearing cap (34) and secure with capscrew (11). 
With chalk or scribe mark position of locknut (12) 
in relation to bearing cap (33). 

(151 Install oil scoop (42) and plug (43) in 
carrier housing. Place a 0,010 inch shim between 
oil scoop and ring gear, secure oil scoop with 
setscrew (32) and nut (31). Remove the shim. 

(16) Install the traclionlock inner spacer (58) 
in the differential housing (151. 

(17) Install seventeen friction discs (59), and 
sixteen opposing discs (60), alternately. Install 
outer spacer (611 and thrust bearing (62). 

(18) Install new packing (3 and 5) and back- 
up rings (4 and 6), in grooves of cylinder nut (2), 
after making sure that there are no burs or sharp 
edges in the packing grooves. Lubricate the packing 
with clean hydraulic brake fluid and install the 
piston (8). 

NOTE 

The piston 18). has a small dowel or pin (T). which 
must aline with the pin hole provided in the 
cylinder nut (2). 

(19) Install the cylinder assembly (II in the 
locknut (12). 

NOTE 

Tighten cylinder nut until discs are compressed 
firm. Back -off cylinder nut one ( 1 ) full turn, plus 
amount necessary to align the lock (101 and 
secure. 

(20) Secure cylinder nut (2) and locknut (12) 
with lock (10) and capscrews (9 and ID* 

(21) Install two elbows (631 into cylinder nut 
(12) and two adapters (65) into carrier housing 
(36). Install two hydraulic lines (64). 

(22) Install bleeder fitting (41) and fill plug 
(44) in carrier housing. 

(23) Test the traction lock system for leaks by 
connecting a line from the axle traction lock 
assembly to the power cluster in the carrier. 
Maximum pressure should not exceed 1200 psi, 
and minimum pressure should be 650 psi ^ 100-0^. 
The pressure should remain constant for 15 
minutes. 

e. Installation. 

(1) Apply gasket compound to rim of carrier 
housing (36) and install the differential carrier 
assembly in the axle housing, and secure with 
twenty capscrews (38) and lockwashers (37). 
Torque capscrews to 80 — 90 pound-feet. 

(2) Install the axle assembly in reverse order 
of removal. 






key to figure 5-17 
E Cylinder assembly 
2. C.ylinder nut 
5 Preformed packing 
E Back-up ring 
•E Preformed packing 
Back-up ring 
7. Pin 
Piston 
Capscrew 
1 Lock 

H. Capscrew (21 
12, I^ocknut 

El Brg. cup 

EE Brg. cone 

E). niff, flanged bousing 

1 Stop riut (121 

)7. Ring gear 

EL Cuipsrrcw (12) 

Eb I'hrust washer (41 
Pinion gear (4) 
n. Spider 
-2. Side gear (21 
I L I hrust washer (2) 

• E Diff, housing 
Capscrew (d) 

'{►. Brg. cone 
7, Brg cup 
d. I.^ocknut 
*E Lock 

(L Cap.serew (81 

I. Nut 

2 . Setscrew 
5. Brg. cap 
Brg. cap 


35. Capscrew 14) 

36. Carrier housing 

37. Lockwasher (20) 

38. Capscrew (20) 

39. Pilot bearing 

40. Pinion gearshaft 

41. Relief fitting 

42. Oil scoop 

43. Pipe plug 

44. Pipe plug 

45. Brg. cone (2) 

46. Brg. cup (2) 

47. Shim (4) 

48. Shim (4) 

49. Brg. retainer 

50. Spacer 

51. Seal retainer 

52. Lockwasher (6) 

53. Capscrew (6) 

54. Locknut 

55. Washer 

56. Yoke 

57. Seal 

58. Spacer 

50. Friction disc (17) 

60. Opposing disc (16) 

61. Spacer 

62. Thrust bearing 

63. Elbow (21 

64. Ffydraulic lines (2) 

65. Adapter (2) 

.NOTE 

Items 17 and 4(1 serviced as matched set. Items 
3.L 34, 35, and 36 serviced as matched set. 


Section VI. BRAKE COfSITROLS 


*20, General 

^veral braking contro!s are installed on the crane 
i follows: 

The foot brake (service) control. 
h. The parking (emergency) brake control and 
serve air brake control, 

c. Two trailer braking controls, one control valve 
ounted on ^the steering ’wheel column, and other 
'ntrol (trailer parking) mounted on the in- 
rument panel. 

fi- The traction lockout control valve, also 
ounted on the instrument panel. 

21. Foot TreadSe Valve (Service Bnakef 
Assembly 
Removal. 

(1) Tag and disconnect all supply and 
livery lines from treadle valve. 

(2) Remove three capscrews (36, fig. 5-18) 
d lockwashers (37) that secure the valve 
lembly to the treadle assembly. 


CAUTIO.N 

Do no! let valve assembly drop to floor 

when removing capscrews (36). 

(3) Remove three capscrews (35), lock- 
w'ashers (38), and nuts (39). Lift treadle a.'senildy 
from floor of cab. 
b. Disassembly. 

(1 I Remove roll pin (33), collar E32I, and pin 
(5) that anchor the treadle (3) to mounting plate 
(29). 

( 2 ) Remove cotter pin ( 2 E and remove pin ill, 
and roller (4), from treadle (3). 

(3) Lift plunger (34) and boot 131) from 
mounting plate and separate. 

14) Use a suitable punch or blunt screwdriver 
and remove the rubber stop (30) from niountiriir 
plate 1291. 

(5) Straighten tang of retainer 1281 and 
remove retainer and piston assembly fmm \al\e 
body IT). Remove spring (211 from valve hn(l\ . 
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(6) Remove capscrew (27) that secures washer 
(26), spring seat (25), and rubber spring (24), to 
piston assembly (22). Remove preformed packing 
(23) from piston assembly. 

(7) Remove retaining ring (20) and lift 
exhaust check valve seat assembly from valve body, 

• (8) Remove machine screw (19) that secures 
the washer (18), diaphragm (17), and spring (16), 
to exhaust check valve seat (15). Remove 
preformed packing (14) from seat. 

(9) Lift spring (13), from valve body (7), and 
remove washer (12) and inlet and exhaust valve 
assembly (10). Remove preformed packing (11) 
from valve assembly (10). 

(10) Remove plugs (6, 8, and 9) as necessary 
to facilitate cleaning and inspection of body. 

c, Cieaning, Inspection, and Repair. 

(1) Clean all metal parts with an approved 
cleaning solvent and dry with compressed air. 
Clean the boot (31), spring (24), and diaphragm 
(17) with a damp cloth and dry thoroughly. 

(2) Inspect all parts for wear, cracks, 
cratches, or damage. 

(3) Check pliability of rubber components, 
^he boot, rubber spring, and diaphragm. 

(4) Replace any part that is damaged in any 
way or shows signs of excessive wear. 

d. Assembly, 

(1) Assembly of the foot treadle valve 
ssembly can be perforrrted by reversing the in- 

:-iictions for disassembly in paragraph b above, 
ith the following special instructions. 

(2) Replace all preformed packings with new 

ckings. 

(3) A drop of lubricant on the mating surfaces 
jf the stop (30) and mounting plate (29), will ease 
the insertion of the stop. 

(4) Be sure that the springs (13 and 21) are 
seated properly, and operate freely. 

(5) Lightly lubricate the pins (1 and 5), the 
plunger (34), and the mounting plate (29), before 
reassembly. 

(6) If the tangs of retainer (28), do not readily 
grasp the body (7), replace the retainer. 

€, Installation. 

( 1 ) Install the foot treadle valve assembly in 
reverse of instructions in paragraph a above. 

(2) Torque mounting bolts in accordance with 
standard bolt and nut torque data (refer to TM 5- 
3810-290-12). 


KEY to figure 5-18. 

1. Pin 

2. Colter pin 

3. Treadle 

4. Holler 

5. Pin 

6. Pipe plug 

7. Body 

8. Pipe plug 

9. Pipe plug 

10. ‘^alve assembly 

11. Preformed packing 

12. Washer 

13. Spring 

14. Preformed packing 

15. Seat 

16. Spring 

17. Diaphragm 

18. Washer 

19. Screw 

20. Retaining ring 

21. Spring 

22. Piston assembly 

23. Preformed packing 

24. Rubber spring 

25. Seat 

26. Washer 

27. Capscrew 

28. Retainer 

29. Mounting plate 

30. Stop 

31. Boot 

32. Collar 

33. Roll pin 

34. Plunger 

35. Capscrew 

36. Capscrew 

37. Lockwasher 

38. Lockwasher 

39. Nut 
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5-22. Emergency Brake (Parking) and Reserve 
Air Valve Assemblies 

a. Removal. 

(1) Disconnect the air lines to the emergency 
brake and reserve air valves and remove any tube 
elbows or adapters from the valves. 

(21 Remove the roll pin (21, fig. 5-19) that 
secures the knob (22), to the operating shaft (18). 

(3) Remove nut (20), and dial (19), and 
remove valve from mounting bracket in cab. 

b. Disassembly. 

(1) Remove nut (29). 

(2) Remove two machine screws (26) and 
lock washers (25), and separate the two body 
halves. Discard the preformed packing (14). 

(3) Push the spool (27) from the lower body 
24) and remove preformed packings (17 and 28). 

(4) Remove the valve (23) from the shaft (18). 

ft the shaft from the upper body (15) and remove 

itie preformed packing (17). 

(5) Remove the spring (16) from the body 

(15). 

c. Cleaning, Inspection, and Repair. 

(1) Clean all parts in an approved cleaning 
solvent. Dry thoroughly with compressed air. 

(2) Inspect the shaft (18), spool (27), and 
internal surfaces of the valve bodies (15 and 24), 
for scoring. Use a fine lapping stone or fine crocus 
paper to remove scoring. 

( 3 ) Replace parts that show signs of damage or 
excessive wear or scoring. 

d. Assembly. 

(1) Replace all preformed packings. 

(2) Replace the valve (23). 

(3) Assemble the valve assembly in reverse 
order of disassembly described in paragraph b 
above. 

(4) Torque the nut (29) to 30 — 40 pound- 
inches in final assembly. 

€. /nsfa/fation. Install the emergency brake valve 
assembly in reverse of instructions in paragraph a 
above. 


KEY to figure 5-19. 


1. 

Screw 


'> 

Lockwaaher 

3. 

Cap 


4. 

Preformed 

packing 

5. 

Preformed 

packing 

6 . 

Preformed 

packing 

7. 

Shaft 


8. 

Body 


9. 

Preformed 

packing 

10 . 

Preformed 

packing 

11. 

Nut (2) 


12. 

Roll pin 


13. 

Knob 


14. 

Preformed 

packing 

15, 

Body 


16. 

Spring 


17, 

Preformed 

packing 

18. 

Shaft 


19. 

Dial 


20. 

Nut 


21. 

Roll pin 


22. 

Knob 


23. 

Valve 


24. 

Lower body 

25. 

Lockwasher 

26. 

Screw 


27. 

Spjool 


28. 

Preformed packing 

29. 

Nut 


30. 

Spring retainer 

31. 

Preformed packing 

32. 

Spring 


33. 

Valve 


34. 

Body 


35. 

Pin 


36. 

Pine plug 


37. 

Spring 


38. 

Preformed packing 

39. 

Plunger 


40. 

Lever 


41. 

Screw 


42. 

Dial 
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S-23. Trailer Braking ConJroI Valve 

a. Rem oval. Dhi::onneci two air lines from valve 
^^ody, and remove two capscrews (37, fig. 5-20), 
imd lockwashers (38), to remove valve assembly 
from steering column. 

b, Lnsassembly. 

(1) Remove two machine screws (36), and 
lockwashers (39), that secure the left hand bracket 

(33) . Remove right hand bracket in similar 
manner. 

(2) Remove hand lever (J5), by removing 
acorr? nut (17), and lock washer (16). 

NOTE 

Foaition of hand lever 1151. in relation to shaft 

(14). must be marked for proper assembly. 

(3) Remove four acorn nuts (17), and lock- 
washers (16), and separate valve into four sub- 
assemhdies. Remove studs (18), from inlet cover 

(34) . 

(4( Remove and discard preformed packings 
(30), from valve cage assembly. Depress spring 
29), and remove ntit (33), discarding valve disc 
32), discharge valve (28), and spring (29). 

(5) Remove bearing (III, and spacer (10), 
from piston assembly. 

(6) Remove piston as.semhly from body (27), 
discarding the spring (I), preformed packing (3), 
and vee block packing (2) from piston. 

( 7 ) Depress the piston cup (8), and remove the 
‘'eleJning ring (9). Carefully release and remove the 
uston cup (8), spring (6), shims (7 and 5), from 
uston (4). 

(8) Rem ove retaining ring (26), to remove 
alter (24), and filter screens (23 and 25), from 
body (27). 


(9) Remove setscrew (22), and plunger (20), 
discarding spring (21). 

(101 Remove nut (19), and press shaft (14), 
up and out of cam (12), and cover ( 13 ). 

NOTE 

Position of cam 112) in relation to shaft 1 14) must 

be noted and marked for proper reassembly. 

c. Cleaning, Inspection, and Repair, 

( 1 ) Clean all parts in an approved cleaning 
solvent and dry with compressed air. 

(2) Inspect all parts for cracks, excessive wear 
or damage. Replace cracked, or damaged parts. If 
piston (4), or body (27) show signs of excessive 
wear, replace entire valve. 

d. Assembly. 

( 1 I Assembly of the trailer braking control 
valve is essentially the reverse of paragraph b 
above, with the following special instructions. 

(2) Be sure, when assembling shaft (14), to 
cam (12), that they are alined as marked upon 
disassembly. 

(3) All parts discarded during disassembly are 
to be replaced with new parts available in repair 
parts kit, number RN-IO-AS. 

(4) Torque the four outs (17), that secure the 
cover (13), body assembly (27), valve cage 
assembly (31 ), and inlet cover (34), in accordance 
with standard bolt and nut torque data (refer to 
TM S-3810-290-12). 

e. Installation. 

( 1 ) Position the valve assembly on the steering 
column and secure with two capscrews (37), and 
lockwashers (38). 

(2) Connect the air inlet and supply lines to 
the valve parts. 
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1. Spring 

2. Block vee 

3. Preformed packing 

4. Piston 

5. Shim 

6. Spring 

7. Shim 

8. Piston cup 

9. Retainer ring 

10. Spacer 

11. Plunger bearing 

12. Cam 

13. Cover 

14. Shaft 

15. Hand lever 

16. Lockwasher 

17. Nut 

18. Stud 

19. Nut 

20. Plunger 


21. Spring 

22. Setscrew 

23. Screen filter 

24. Filter 

25. Screen filter 

26. Retainer ring 

27. Bod> 

28. Discharge valve 

29. Springy 

30. Preformed packing 

31. Valve cage 

32. Valve disc 

33. Nut 

34. InUit cover 

35. Bracket 

36. Screw 

37. Capscrew 

38. Lockwasher 

39. Lockwasher 


Figure 5-20. Trailer braking control valve, exploded view. 
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5-24, Trail^'r Brake (Parking! Valve Assembly 

a. R esnovaL 

i \ i Provide access to the rear of the instrument 
panel, by removing the cab assembly. 

12! Disconnect the two air lines from the valve 
assembly and remove the tube elbows from the 
valve parts. 

(3) Rem ove roll pin (12, fig. 5-19) that secures 
the knob (131 to the operating shaft (7). 

(4) Remove one nut (11) and pull the valve 
assembly from the rear of the instrument panel. 

b. Disassembly. 

(1) Remove the second nut (11), from the 
valve body (8). 

(2) Rennove the two machine screws (I), and 
lock washers (2), tliat secure the cap (3), to the 
valve body. Remove and discard preformed 
packing ( 4 ). 

(3) Push the operating shaft (7), out the 
bottom of the valve body (8), and remove packings 
^5 and 61. 

(41 Remove packings (9 and 10), from body. 

€. Cleaning, Inspection, and Repair. 

( 1 ) Clean all parts with an approved cleaning 
solvent, and dry with compressed air. 

(2) Check all parts for wear or damage. 

(3) Replace worn or damaged parts. 

d. Assembly. Assemble the valve assembly in 
averse of disassembly as instructed in h above, 
iserting all new packing. 

e. Installation. Install the valve assembly in 
verse of instructions in paragraph a above. 

5-25. Traction Lockout and or Rear Steer 
Loek Valve Assembly 

a. Removal. 

( 1 ) Disconnect the two air lines from the valve 
assembly. 


(2) Remove two machine screws (41, fig. 5- 
19), and dial (42), from the valve assembly. 

(3) Remove valve assembly from the rear of 
tile instrument panel. 

b. Disassembly. 

(1 I Remove spring retainer (30), and discard 
preformed packing (31). 

( 2 ) Remove spring (32 ), and valve (33 ) , from 
valve body (34). 

(3) Press pin (35), from body (34), and cam 
lever (40). 

(4) Remove lever (40), plunger (39), and 
spring (37), from body. 

(5) Discard preformed packing (38). 

(6) Remove pipe plug (36). 

c. Cleaning, Inspection, and Repair. 

( I ) Clean all parts with an approved cleaning 
solvent. Dry thoroughly with compressed air. 

(2) Check mating surfaces of plunger (39) 
and valve (.331 for scoring. Minor scoring can he 
removed by lapping with a fine stone or crocus 
paper. 

(3) Clu'ck cam surfaces of lever (40) and licad 
of plunger for excessive wear. 

(4) Replace any damaged or badly worn 
parts. 

d. Assembly. 

(!) Replace preformed packings (31 and ,38). 

(2) Lightly lubricate the valve (33), plunger 
(39), and cam of lever (40) before assembly. 

(3) Assemble valve in reverse of instructions 
in paragraph b above. 

(4) Check to be sure springs are properly 
seated and functioning correctly. 

e. Installation. Install valve assembly by 
reversing the instructions of paragraph a above. 


Section VII. BRAKE CHAMBERS 


5-26. General 

The rear and front air brake chambers operate in 
the air system in a similar manner, and perform the 
dual function of service braking and braking for 
parking. Both front and rear chambers are a dual- 
diaphragm unit. The same maintenance in- 
structions are generally applicable. 

.5-27. Front Air Brake Chamber 
a. Removal 

(1) Refer to TM 5-3810-290-12 for removal 
instructions of the front air brake chamber. 


(2) Remove four capscrews and lockwashers 
to remove mounting bracket from axle socket. 
b. Disassembly. 

NOTE 

Before removal of yoke (9, fig. 5-21). from rod 
111), note the measurement from base of air 
chamber to yoke. Upon assembly lock the yoke in 
this same relative position. 

(1) Loosen jam nut (10), and remove yoke 
(9), from rod (11). 

(2) Loosen carriage bolts (1), and remove 
clamps (2). 



(3) Remove the non pressure plate (41, and 
diaphragm (5). 

(4) Loosen carriage bolts (1) and remove 
clamps (7). Remove intermediate body (6), 
diaphragm separator (21), and diaphragm (8). 

(5) Lift out push rod (20), and separate from 
rod (11). 

(6) Lift spring (19) from air chamber body 

(18). 

c. Cleaning, Inspection, and Repair. 

(1) Clean all parts with an approved cleaning 
solvent and dry with compressed air. 


(2) Inspect parts for dents, cracks, burs, and 
sharp edges that might damage diaphragms. 

(3) Check threads of rod (11), and yoke (9), 
for damage. 

(4) Remove any burs and break sharp edges 
found. Replace a part that is dented, cracked, or 
otherwise damaged. 

d. Assembly. Assemble the front air brake 
chamber in reverse of disassembly. Install new 
diaphragms (5 and 8). 

e. Installation, Reier to TM 5-3810-290-12 and 
install the front air brake chamber. 
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1. Carriage bolt 14) 

2. Clamp 

3. Nut (4) 

4. Nonpressure plate 

5. Diaphragm 

(). Intermediate body 

7. Clamp 

8. Diaphragm 

9. Yoke 

10. Nut 

11. Rod 


12. Capscrew (4) 

13. Lockwasher (4) 

14. Bracket 

15. Nut (2) 

16. Lockwasher (2) 

17. Washer 

18. Body 

19. Spring 

20. Push rod 

21. Diaphragm 


Figure 5-2 L Front air brake chamber and mounting details, exploded view. 
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)-28. Rear A is* Bs-ake Chamber 

a. Removal. 

II) R 0 f 6 r to X*T^ D"38 1 0-290- i 2 for removal 
nstjuctions of the rear air brake chamber. 

(2) Remove the air chamber mounting 
oracket in the same manner as instructed for the 
Iront air chamber mounting bracket. 

b. Disassembly. 

NOTE 

Before removal of yoke 133, fig. 5-22 L from rod 
1311. note l"oe measnrement from base of air 
chamber to yoke. Upon a3^3e^Tlb!y lock the yoke in 
this some relative position. 

(1) Loosen jam nut (3 2(, and remove yoke 
133 1, from rod (31). 

(2) Remove boot (29). 

(3) Loosen capscrews (2), and remove clamp 

111 . 

(4) Loosen capscrews (2), and remove clamp 
17). Remove service pressure plate (6) and 

liaphragm (8). 

CAUTION 

Remove clamp (7), careffullyo 
Diaphragm is umdler high spring 

tension. 

(5) Lih out assembled shaft (9) and push rod 
!31). Separate shaft and rod only if replacement is 
required. 


(6) Lift spring (10) from non-pressure plate 
112 ). ^ 
NOTE 

Further disassembly of the non-pressure plate 

components (11 through 2&), is not practical. 

c. Cle&fiing^ Ifispectiofi and Repair. 

(1) Clean all metal parts with an approved 
cleaning solvent and dry thoroughly. Clean boot 
and diaphragms with damp cloth. 

(2) Inspect parts for dents, cracks, burs, and 
sharp edges that might damage diaphragms. 

(3) Check threads of rod (31) and yoke (33) 
for damage. 

(4) Remove any burs and break sharp edge: 
found. Replace a part that is dented, cracked, oi 
otherwise damaged. 

d. Assembly. 

(1) Assemble the rear air brake chamber in 
reverse of instructions for disassembly. 

(2) When installing diaphragms (5 and 8) 
make certain the lip of each is well seated on rims oi 
non-pressure plate (12), service pressure plate i6! 
and auxiliary pressure plate (4). 

(3) Tighten clamps (1 and 7) firmly. 

e. Installation.Reler to TM 5-3810-290-12 and 
install the rear air brake chamber. 


5-49 




TM 5-3810-290-34 


Ki.Y to figure 5-22. 

1. Clamp 

2. Capscrew (41 
Nut (41 

1. Auxiliary pressure plate 
o. Diaphragm 
<>. Service pressure pi ale 
7. Clamp 
Ji, Diaphragm 
‘h Shaft 
UK Spring 

11. Bearing 

12. Non-pressure plate 

1 3. Washer 

14. Brefornied packing 

17. Bi.slon 

Ui. C(41ar 


Sectio^i Vlll. STEERING 

0 - 20 . General 

a. Fhe front vvhe<‘! steeriiig i.s provided by a 
iinM'hanical cam -and-Iever unit controlled by the 
shM'ring wheel and c<»nnecled to a power steering 
control valve and drag link assembly. The control 
val ve regulates the hydraulic fluid to the hydraulic 
stc'cring cylinders which provide the larger portion 
of turning torque required for steering. 

b. The rear wheel steering is fully hydraulic. 
Control of the steering is effected by an instrument 
panel-mounted rear steer control valve, while the 
steering power is supplied by a hydraulic steering 
cylinder. A mechanical, air-operated locking device 
locks the rear axle in its normal position when rear 
steering is not required. 

5-30. Front Steering Control Valve 

a. jRemouaf. Refer to TM 5-3810-290-12 and 
remove the front steering control valve. 

b. Disassembly. 

Ill Remove lube fittings (12, fig. 5-23) from 
valve housing (11) and drag link (18). 

(2) If not completely removed upon removal 
of the unit, remove the socket plug (4), plug washer 
(5). spring (6), and both ball seats (7) from the 
valve socket assembly. 

(3) Remove end plug (33), spacer (32), spring 
<31 1, ball seat« (30), and seat (29) from the drag 
link. 

(4) Loosen capscrew (19) and clamp (20) to 
permit separation of the drag link (18), and the 
valve assembly. 

(51 Remove adapter (21), and lockring (22), 

I from valve housing (11). 

I (6) Remove two locknuts (8) from spool ends. 

(7) Remove socket bearing (9) from socket 
110), from valve body. 


17. Ball (81 

18. Spring 

19. W'asher 

20. Spring 

21. Preformed packing 

22. Cap 

23. Screw (4) 

24. Preformed packing 

25. Preformed packing 

26. Splash guard 

27. Lockwasber (21 

28. Nut (2) 

29. Boot 

30. Retaining ring 

31. Push rod 

32. Nut 

33. Yoke 

SYSTEM COMPONENTS 

(8) Pull spool assembly from valve housing 
removing the washer (231, reaction ring (25) 
spring (26), and spacer (27) from the spool (13). 

(9) Lift the gland (15) and valve body (17) 
from valve housings (11), and discard preformed 
packing (16). 

c. Cleaning, Inspection, and Repair, 

(1) Clean all parts with an approved cleaning 
solvent and dry thoroughly with compressed air 

(2) Inspect all parts for wear, cracks, scorin 
or other signs of damage. 

(3) Replace any part that shows signs of we 
or other damage. 

NOTE 

The spool (13) and valve body (17) must be 
replaced as a matched set. 

d. Assembly. 

(1) Assembly is essentially the reverse of 
paragraph b above, with the following special 
instructions. 

(2) Replace all packings and install a new 
lockring (22), 

(3) Lightly lubricate all parts with hydraulic 
fluid before assembly* to ease assembly and provide 
better seals at packings. 

(4) Torque the locknuts (8), to 20 — 25 
pound-feet. 

e. Installation, Install the front steering control 
valve and drag link (refer to TM 5-3810-290-12). 

5-^31. Front Hydraulic Steering Cylinder 

а. Removal. Remove the front hydraulic 
steering cylinder (refer to TM 5-3810-290-12). 

б. Disassembly. 

(1) Loosen capscrew (28, fig. 5-24 and 
remove ball stud and socket assembly (29) from 
operating rod (16). 
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(2) Remove cotter pin (2). that locks end plug 
UK in place. 

(3) Remove end plug (1 ), spring (3), ball stud 
^7), and ball seats (4), from cylinder body (6). 

(4) Remove capscrews (27), lockwashers 
t26), and end cap (25). 

(5) Push head (22), into body (6) sufficiently 
to remove ring (23). Pull piston-rod-head 
assemblies from body (6). 

(6) Slide bead (22) from rod (16), and remove 
retaining ring (19), washer (20L seal (21). wiper 
®nd retaining ring udi. 

(7) Remove locknut (10), piston followers 
(121, packings (14), U-cups (13), and piston (15), 
from rod (16). 

NOTE 

0(^ NOT remove retaintf^r rings (lib unless rings 

require replacement. 


c. Cleaning, Inspection and Repair. 

(1) Clean all parts in an approved cleaning 
solvent and dry thoroughly with compressed air. 

(2) Inspect ball stud (7) and ball seats (4) for 
scoring or pitting. Replace parts that are pitted or 
badly scored. 

(3) Inspect bore of head (22) and rod ( 16) for 
scoring, scratches, out-of-roundoess, and other 
damage. Replace a badly worn or damaged rod and 
head. Light scoring can be removed with fine 
crocus paper. 

(4) Inspect piston (15) for scoring, pitting, 
and other damage. Remove any burs and break 
sharp edges found. Replacement of the piston is 
necessary only if scoring or pitting is excessive. 
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1. Cotter pan 

2. End plug 

3. Plug lock 

4. Ball socket plug 

5. Plug washer 

6. Spring 

7. Ball seat 

8. Locknut 

9. Ball socket bearing 

10. Ball socket 

11. Valve housing 

12. Lube fitting 

13. Spool 

14. Preformed packing 

15. Gland 

16. Preformed packing 

17. Valve body 

18. Drag link 


19. Capscrew 

20. Clamp 

21. Adapter 

22. Lockring 

23. Washer 

24. Preformed packing 

25. Reaction ring 

26. Spring 

27. Spacer 

28. Preformed packing 

29. Seat 

30. Ball seat 

31. Spring 

32. Spacer 

33. End plug 

34. Nut 

35. Lockwasher 


view. 


Figure 5-23, Front steering control valve and drag link assembly, exploded 
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]. End plug 

2. Cotler pin 

3. Spring 

4. Seal 12) 

5. Lubrication fitting 

6. Body 

7. Ball stud 
H. Nut 

9. Colter pin 

10. Nut 

11. Retainer ring 

12. Piston follower 12} 

13. U-cup 12) 

14. Packing 12) 

15. Piston 

16. Rod 


17. Packing 
Itt. Retainer ring 

19. Retainer ring 

20. W asher 

21. Seal 

22. Head 

23. Ring 

24. Wiper 
2,5. End cap 

26. Lockwasher 

27. Capscrew 

28. Capscrew 

29. Ball stud and socket assembly 

30. Nut 

31. Cotter pin 

32. Nut 


Figure 5-24. Front hydraulic 

(5) Inspect the bore of the cylinder body (6), 
Replace the body if it is found to be out-of-round, 
scored, or damaged in any way. 
d. Assembly, 


steering cylinder, exploded view. 

(1) Assemble the hydraulic steering cylinder 
in reverse order of disassembly. 

(2) Use new rings (18 and 19), packings (14) 
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’ hen assembling cynnaer. 

(3) When installing the end plug (1) tighten 
the plug down solidly, then back oU Vi — V 2 turn to 
aline slot in plug with holes in body for cotter pin 
I2K 

e. Installation. Install the hydraulic steering 
evlinder (refer lo TM 5-3810-290-12). 

5-32. Rear Hydranallc Steering Cylinder 

a. Removal. Remove the rear hydraulic steering 
('vlinder (refer to TM 5-3810-290-12). 
h. Disassembly. 

(1) Loosen capscrew (25, fig. 5-25), and 
n'inove ball stud and socket assembly from 
operating rod (16). 

(2) Remove cotter pin (2) that locks end plug 
(11, in place. 

(3) Remove end plug (i ), spring (3), ball stud 
(7 1, and ball seats (4). from cylinder body (6). 

(4) Remove capscrews (24), lockwashers (23) 
and end cap (22). 

(51 Push head (19) into body (6) sufficiently 
to remove the three-section ring (20). Pull piston- 
rod-head assemblies from body (6). 

(61 Slide head (19), from rod (16), and 
remove packing (17), retaining ring (18), and seal 
( 21 ). 

(7) Remove locknut tlUf, piston followers 
(12), packings (14), U-cups (13), and piston (15) 
from rod (16). 

NOTE 

DO NOT remove retainer rings (11) unless rings 

require replacement. 


11) i^lean all parts in an approved cleaning 
solvent and dry thoroughly with compressed air. 

(2) Inspect ball stud (7), and ball seats f4l, 
for scoring or pitting. Replace parts that are pitted 
or badly scored. 

(3) Inspect bore of head (19) and rod (16) for 
scoring, scratches, out-of-roundness, and other 
damage. Replace a badly worn or damaged rod and 
head. Light scoring can be removed with fine 
crocus paper. 

(4) Inspect piston (15), for scoring, pittin 
and other damage. Remove any burs and bre; 
sharp edges found. Replacement of the piston 
necessary only if scoring or pitting is excessive. 

(5) Inspect the bore of the cylinder body (6 
Replace the body if it is found to be out-of*rounc 
scored, or damaged in any way. 

d. Assembly. 

(1) x4ssemble the hydraulic steering cylinde 
in reverse order of disassembly. 

(2) Use new ring (18), packings (14 and IT) 
U-cups (13), and seal (21), when assembling 
cylinder. 

(3) When installing the end plug (1). lighten 
the plug down solidly, then back off Vi — V '2 turn lo 
aline slot in plug with holes in body for cotter pin 
( 2 ). 

(4) Check alinementof threaded port in he 
(19) to hole provided in body (6). 

e. Installation. Install the hydraulic steer 
cylinder (refer to TM 5-2810-290-12). 
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1. End plug 

2. Cotier pin 

3. Spring 

4. Seal (2) 

5. Lubrication fitting 

6. Body 

1, Bali stud 
«. Nut 
9. Cotter pin 

10. Nut 

1 1 . Retainer ring 

12. Piston follower (2) 

13. U-cup (2) 

14. Packing (2) 

15. Piston 


16. Rod 
1 7. Packing 

18. Retainer ring 

19. Head 

20. Ring 

21. W iper 

22. End cap 

23. Lock washer 

24. Capscrew 

25. Capscrew 

26. Ball stud and socket assembly 

27. Nut 

28. Cotter pin 

29. Nut 


Figure 5-25, Rear hydraulic steering cylinder, exploded view. 


5-33o Rear Steer Control Valve 

a. Removal. Remove the rear steer control valve 
from the instrument panel (refer to TM 5-3810- 
290-12). 

b. Disassembly. 

(1) Remove cotter pin (18, fig. 5-26), pin 
(19), and handle (17). 

(2) Remove screws (16), bracket (20), and 
cap (23). 


(3) Pull assembled spool (2), C-washers (21), 
spring (21), and packings (l),from the valve body 
(12). Disassemble components and discard 
packings. 

(4) Remove cap (11), nut (10), gaskets (9), 
setscrew (8), spacer (7), and relief valve cartridge 
assembly from body (12). Remove and discard 
packings (13 and 14). 



items <3, 4, 5, 6, and 15L The plug (()! and sleeve 
1131 are slaked together after assembly making 
the relief valve a noairepairable item. 

c. Cleaning, Inspeciion and Repair, 

(U Clean all parts in an approved cleaning 
solvent and dry thoroughly with compressed air. 

(2) Inspect spool (2) for scoring or sharp 
edges on packing grooves. 

13) Inspect bore of body (12( for scoring or 
thread damage at ports. 

14) Break sharp edges on spool with fine 
crocus cloth. Replace spool and body if either is 
scored or damaged in any way. 

NOTE 

Spool (2) and body 1 12) are matched items, and 
must be replaced as a set. 

(S ) Inspect all other peris for wear, cracks, or 
other damage. Replace any part that is worn, 
cracked or otherwise damaged. 

d. Assembly, 


following special instructions. 

(21 Lubricate all parts with clean hydraulic 

fluid. 

(3) Install spool (2) by first positioning one 
preformed packing in the packing groove nearest 
the neutral spring (22) end of the spool. Insert 
spool into the rear of body (12). pushing it through 
just enough to expose the packing groove at the 
handle end of the spool. Install second packins: < i ’ 
in groove and push spool back into body to insta 
spring (22) and C-washers (21). 

CAUTION 

Al no time should packings (1), cross 
sharp edges of cored pockets in body 
( 12 ). 

(4) Complete assembly of valve and set relie 
valve at 1800 p.s.i. 

e. Installation. Refer to TM 5-3810-290*12 anc 
install the rear steer control valve. 



KEY to figure 5*26. 

1. Packing preformed (2) 

2. Spool 

3. Ball 

4. Spring 

5. Spacer 

6. Pipe plug 

7. Spacer 

8. Setscrew 


9. Gasket (2) 

10. Nut 

11. Cap 

12. Body ^ 

13. Packing, preformed 

14. Retainer, packing 

15. Sleeve 

16. Screw (6) 


17. Handle 

18. Cotter pin 

19. Pin 

20. Bracket 

21. Washer <2) 

22. Spring 

23. Cap 
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5-26. Rear steer control valve, exploded view. 
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5-34* Rear Steer Lock Air Chamber 

а. RemovvaL Refer to TM 5-3810-290-12 for 
instructions on removal of the rear steer lock air 
chamber. 

б. Disassembly, 

( 1 ) Loosen capscrew (4 fig. 5-27), and remove 
clamp (3). 

(2) Remove cover U), and diaphragm (5). 
<3) Lift push rod (6), and spring (7), from 

non-pressure plate (10). 

c. Cleanings Inspection, and Repair, 

(1) Clean all parts with an approved cleaning 
solvent and dry with compressed air. 


(2) Inspect all parts for dents, cracks, burs, 
and any other damage. 

(3) Check threads of push rod (6). 

(4) Remove any burs and break all sharp 
edges found. 

(5) Replace any part that is dented, cracked, 
or badly damaged in any way. 

d. Assembly, Assemble the rear steer lock air 
chamber in reverse order of disassembly, installing 
a new diaphragm (5). 

€. Installation, Refer to TM 5-3810-290-12 and 
install the rear steer lock air chamber. 
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1. Cover 

2. Pipe plug 

3. Clamp 

4. Capscrew 

5. Diaphragm 

6. Push rod 

7. Spring 

8. Nut (2) 

Lockwasher <2| 

10. Nonpressure plate 

11. Nut 

Figure 5~2 7. Rear steer lock air chamber, exploded view. 



:^H‘rring v^ear jdox 

a. Removal. 

(1) Loosen the clamping bolt on the bottom 
yoke of universal shaft assembly. 


12) Ueniove cotter pin and remn\e co/jtrnl 
valve from hall stud of steering arm (fii:. .Li!8) 

<3) R(^niove three nuts Ifig. i|,;,i seeur- 

the steering gear box to its support bracket. 



Figure 5-28. Steering gear box, removal and installation. 


b. Disassembly. 

NOTE 

Before disassembly , match mark steering arm and 

shaft so they may bo assembled in the same 

relationship. 

(1) Remove nut (16, fig. 5-291, lockwasher 
(171, capscrew (18), and steering arm (15). 

(2) Remove plugs (12 and 20) and drain 
lubricant. 

(3) Remove locknut (1), and setscrew (2), 

(4) Remove four capscrews (19), and remove 
cover (3), and gasket (4). 

(5) Remove assem bled sliaft (22) and bearing 
assemblies (23). Press bearing assemblie.s from 
shaft only if replacement is necessary. 

(6) Remove four capscrews (9), cover 
assenibly (10), and shims (11). 


(71 Lift out cam 181. and remove seab iM. 
and bearings (7). 

(8) Press seal 114) from housing 1.5 1 . Remove 
bushing (131 only if replacement i.s required, 

c. Cleaning. Inspection and Repair. 

( I I Clean all parts with an approved clean in- 
solvent and drv thoroughly. 

(2) Inspeel shaft 1 22 1 for scoring or su:ns o. 
wear. Remove minor scoring with fine emeus elot i. 
In.sert shaft in housing and chock for excessive pla>_ 
betw ceil shaft atid bushing M .i I. Heplai < m- 

'’‘'‘''"(31 'inspect bearing a.ssem biies i2.3i for ^tu,e 
fit in shaft and smooth oiieralioii. In-|ie( t i .m. 
follower tips of bearing assemblies and cam 'o o^r 
cracks and signs of wear, Replaee pari« a^ requm 
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(4J Inspect bearings for pitting and 

binding. Check operation by rotating bearing by 
hand. Replace a bearing that does not operate 
smoothly or is pitted. 

(51 Inspect housing and covers for cracks or 
damaged threads. Replace parts as reqiaired- 
J. Assembly. Assemble the steering gear box in 
the reverse order of disassembly, 
e. Installation. 

{ 1 ( Install the steering gear box in the reverse 
order of removal. 

(2) Install control valve on steering arm ball 

stud. 

/. Adjustment. 

(U I.oosen locknut (1) aaid turn setscrew (2) 
in until a noticeable drag is produced on the 
steering wheel. 

(2) Back off the -setscrew, and secure 

in place with locknut. 

NOTE 

After considerable vehicle usage, readjustment 
may be necessary to compensate for wear of cam 
and follower as may be detected by play in the 
steering wheel. 


KEY to figure .5-29. 

1. Locknut 

2. Setscrew 
5. Cover 

4. Gasket 
.5. Housing 
(>. Sea! 12} 

7. Bearing 121 

8. Cam 

9. Capscrew (41 
HI. Cover assembly 
n. Shim 

12. Plug, vented 

13. Bushing 

14. Seal 

15. Steering arm 

16. Nut 

1 7. Lockwasher 

18. Capscrew 

19. Capscrew (41 

20. Plug (21 

21. Expansion plug 

22. Shaft 

23. Bearing assembly (2) 
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Figure 5-29. Steering gear box, exploded 


-^■36. Speed Sensing Switch and Trans- 
mitter 

a. General. The speed sensing switch is a two 
elation, solid state switch, activated by a trans- 
niitter mounted on the transfer assembly. The 
switch acts as a safety device, by opening and 
(-losing different circuits at preset speed ranges and 
inhibits use of rear steer control and downshift at 
^ther than selected speeds. 


b. Test. . 

(1) Test operate with transfer m higli-range 

and transmission in F2. o m 

(a) Downshift inhibitor actuates at 8 nn.es 

per hour. , , n f ’ 

ft j Pull transmission shift lever o 

position; warning light should illuminate. 

(2) Test operate with transfer in hnv-rang 

and transmission in F2. 
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(a) Downshift inhibitor actuates at 4 miles 
per hour. 

(b) Pull transmission shift lever off F2 
position; warning light should illuminate. 

(31 If switch is inoperative check: 

(a) Wiring for breaks, shorts and con- 
tinuity. 

(b) Rem ove the transmitter and drive tank 
(fig. S-30). 

(c) Install ohmmeter test leads to trans- 
mitter contacts and rotate drive tang. Ohmmeter 
should show two deflections (infinite resistance: 
approximately 10 ohn)S resistance) for each 
revolution. 

(d) \l wiring and transmitter are free of 
defects, replace speed sensing switch (fig. 5-30). 
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c. RemovaL Refer to figure 5-30 and remove 
speed sensing switch and transmitter. 

d. Cleaning and Inspection. 

(1) Clear the exterior of all parts with a cloth 
dampened in an approved cleaning solvent, and dry 
thoroughly. 

(2) Inspect electrical cable for cracked or 
broken insulation, kinks, or binding. Replace if 
defective. 

(3) Inspect switch and transmitter for breaks 
and loose mounting. 

e. Installation. Refer to figure 5-30 and install 
the speed sensing switch and transmitter. 



Figure 5-30. Speed sensing switch and transmitter. 
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chapter 6 

REPAIR OF CARRIER FRAME AND COMPONENTS 


Section I. CARRIER COMPONENTS 


6-1, General 

The carrier components listed in this chapter are 
considered to be part of the carrier frame. However, 
the seat, cab heater, panel wiring hood, fuel tanks, 
hydraulic reservoir, and fenders are not actually a 
physical part of the frame. They are mounted to the 
frame, or to brackets, or other supports which 
mount to the frame. 

6-2. Seat Assembly 

a. jRemoua/. Remove the seat assembly (refer to 
TM 5-3810-290-12). 

b. Disassembly. 

(1) Remove back cushion assembly (3, fig. 6- 
1) by removing screws (5). 

(2) Remove back frame assembly (9) by 
removing two nuts (4), pivot pins (6 and 7), and 
spring (8). Remove spring (10) and disengage 
handle (11) from ratchet. 

(3) Disconnect hose assembly (18), remove 
elbows (14) and air valve assembly (15). 

(4) Remove four capscrews (43) and lift off 
assembled seat frame and cushion. 

(5) Remove four screws (48), lockwashers 
(49) and seat cushion from frame (12). 

(6) Remove handle (45) by removing four 
screws (46) and lockwashers (47). 

(7) Remove two capscrews (38) and nuts (37) 


that attach shock absorber (42). Remove sleeve 
(41) and bushings (40). 

(8) Remove palnut (31) and nut (4) from 
bottom of air spring (25). Remove capscrew (19) 
and lockwasher (20) from top of air spring and 
remove the air spring and washer (24). 

(9) Remove pins (39) and shafts (36 and 44) 
separating seat support assembly (16), upper arm 
assembly ( 21 ), lower arm assembly (26), and lower 
frame assembly (29). 

(10) Remove four capscrews (27), washe 
(28) and track assemblies (32 and 34). 

c. Cleaning, Inspection, and jRepatV. 

(1) Clean cushions with a damp cloth and dry. 
Inspect cushions for cracks both in cushion 
covering and in stiff backing. Replace as required. 

(2) Inspect air spring (25) for cracks or 
hardness. Replace as required. 

(3) Inspect shock absorber. Replace as 
required. 

(4) Inspect all other parts for wear, cracks, or 
damage, replace as required. 

d. Assembly. Assemble the seat assembly in 
reverse order of disassembly. 

e. Installation.^efer to TM 5-3810-290-12 and 
install the seat assembly. 
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KF.Y lo figure 6*1. 

1. Bracket, R.H. 

2. Seal 

.1. Back cushion assembly 
4. Nut no) 

>. Screw 

(i, Fivoi pin, R.H. 

T. Pivot pin. L.H, 

11. Spring 

^). Back frame assembly 

10. Spring 

11. Back control handle 

12. Lower frame assembly 

13. Handle lip <21 

14. Elbow 121 

13. Air valve assembly 
10. Seal support assembly 
17. Rubber bumper iZ) 

IH, Hose assembly 
10. Capscrew 

20. Lockwasher 

21. Upper arm assembly 

22. Bushing 181 

23. Thrust washer '81 

24. Washer 
23. Air spring 

26. Lower arm assembly 

27. Capscrew 

28. Washer (81 

20. Lower frame assembly 

30. Clip 

31. Palniit 

,32. L.H. track assembly 

33. Nut (41 

34. R.H. track assembly 

35. Grommet 

36. Front bearing shaft (21 

37. Nut (2) 

38. Capscrew 121 

39. Roll pin (4) 

40. Bushing (41 

41. Sleeve (2) 

42. Shock absorber 

43. Capscrew (41 

44. Rear bearing shaft (2| 

45. Handle 

46. Screw (81 

47. Lockwasher 

48. Screw (41 

49. Lockwasher (4) 

50. Wear plate 


6-3o Cab Healtjr 

а, GeneraLThe hot water cab heater is mounted 
on the bulkhead in the front of and to the left of the 
operator. A vertically-mounted, integral fan unit 
provides the air flow for heating and windshield 
defrosting. Two connections to the engine cooling 
system are required, with an adjustable ther- 
mostatic element controlling the water tem- 
perature. An instrument panel-mounted switch 
controls the operation of the heater fan. 

б. jRemoua /.Remove the cab heater (refer to TM 
,1-3810-290-121. 

c. Disassembly, 

( 1 1 Remove the four screws (7. fig. 6-2) on the 
sides of the front panel (6) and drop the panel 
down. 

(21 Slide core (41 from healer shell (1). 

(31 Slide bottom plate (5) from heater shell. 

(41 Remove nuts (21, lockwashers (3) and 
assembled motor (8) and fart (12). 

(5) Further disassembly of motor and fan is 
not necessary unless replacement is required. 

d. Cleaning, Inspection and Repair. 

{ 1 1 Clean all parts of the heater assembly with 
a cloth moistened with an approved cleaning 
solvent. Dry thoroughly. 

(2) Clean the heater core with compressed air. 

(3) Inspect the motor assembly for worn 
bushings or excessive end play. Replace as 
required. Inspect the fan for cracked blades. 

(41 Check the heater core by applying 10-12 
pounds per square inch air pressure to the core 
while immersing in water. If core is defective, 
replace. 

e. y 4 s 5 emfc/y. Assemble the heater in the reverse 
order of disassembly. 

/. Installation.Rehr to TM 5-3810-290-12 and 

install the heater. 
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6-4-. Pane! Wiring 

a. GeneraL Replacement of electrical wiring is 
required when a defective condition has been noted. 
The following instructions for removal and in- 
stallation will serve as a general outline for panel 
wiring. 

h. Removal. 

(1) Remove cab assembly (refer to TM 5- 
3810-290-12). 

(2) Refer to wiring diagram in TM 5-3810- 
290-1 2. 

(3) Remove rear instrument panel cover. 

(4) Record wire nuniberr3 of leads connected to 
gage and disconnect the leads. 

(5) Remove wire assemblies by recording wire 
numbers and their terminal points. 

c. Installation. 

(1 ) Install electrical wiring in reverse order of 
removal. Secure wire assemblies to chassis suf- 
ficiently to prevent chaffing of insulation from 
vibration. 

(2) Refer to TM 5-38 J 0-290-12 and install 
cab assembly. 

b-5. Cab and Cab Base 

a. Removal. 

(1) Remove the cab assembly (refer to TM 5- 
3810-290-12). 

(2) Remove seat assembly (refer to TM 5- 
3810-290-12), 

(3) Disconnect and remove panel mounted 
<’()ntrols and instruments as necessary to remove 
instrument panels from cab base (20, fig. 6-3). 
Refer to TM 5-3810-290-12 for specific in- 
structions on each control or instrument. 

(4) Remove cab heater (refer to TM 5-3810- 
290-12). 

(51 Remove spring (30), cotter pin (29), 
washer (28), and lever (27) from each side of cab 
base. 

(6) Remove four drive screws (14) from each 
door assembly (26) and remove door assembly 
from cab base. 

(6) Remove four drive screws (14) from each 
door assembly from cab base. 

(7) Remove nine drive screws (25) and a 
ventilator fram^ (24) from each opening in cab 
base front. 

(8) Remove the defroster nozzle (34) by 


removing two screws (37), lockwashcrs (36i. and 
nuts (35). 

(9) Remove four capscrews (18). lockwa^her^ 
(21), and nuts ( 22 ) that secure the cab ba<p 1 2 3 ) i*. 
frame. Lift cab base from frame. 

b. Disassembly. 

(1) Remove dome light (refer to T^l 5-38 I ()- 
290-12). 

(2) Remove windshield wiper motor (refer to 
TM 5-3810-290-12) . 

(3) Remove capscrews (1). nuts l5), Wick- 
washers (4), plate (3), and lifting hook (2) from 
each side of cab (61. 

(4) Remove two screws 113) and door handle 
from outside of door (16). 

(t) Remove six screws (13) and lock a-emh); 

(14). 

(6) Remove six flat head screws that s^^ciir-: 
door hinges to cab and remove door assembh i I 7 

(7) Remove two screws (12) and clips (li 

(8) Remove screws (7) and window frame '8 
Remove glass panels (9) and lifts HO). 

(9) Glass panels mounted in rubber retaining 
strips may be removed if required by the followimr 
procedure. 

(a) Locate the butted ends of the rubber 
retaining strips and use an awl to pry out the end of 
the small insert strip from inside of molding. 

fbJPull insert strip by hand until its entire 
length is free from the molding. 

(c) With the help of a second person to 
support glass on the inside, apply pressure on 
outside of glass until free from molding. 

c. Cleaning, Inspection and Repair. 

(1) Clean metal parts with a cloth dampened 
with cleaning solvent and dry thoroughly. 

(2) Inspect metal parts for broken welds, 
cracks, dents, and worn or rusted spots. Repair 
broken welds, cracks, and dents where possible. 
Sand worn and rusted spots and repaint. Replace 
parts that are badly damaged. 

(3) Inspect defroster hose (33) for cracked or 
frayed condition. Replace as required. 

d. Assembly^ Assemble the cab assembly in 
reverse order of disassembly. 

e. Installation. Reler to TM 5-3810-290-12 and 
install the cab base and cab assembly. 
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KEY to figure 6-3. 

1. Capscrew 

2. Hook 

3. Plate 

4. Lock washer 

5. Nut 

6. Cab assembly 

7. Screw 
H. Frame 

Glass 121 
1(1. Lift 

11. Clip 

12. Screw 

13. Capscrew 

14. Screw (81 

15. Lock assembly 

16. Door haindle 

17. Door assembly 
I 8. Capscrew 

19. Lockwffisher 

20. Nut 

2!. Lock washer 

22. Nut 

23. Cab base 

24. Ventilator frame (21 

25. Screw 

26. Door assembly (21 

27. Lever 

28. Washer 

29. Cotter pin 

30. Spring 

31. Elbow 

32. Clamp (21 

33. Hose 

34. Noazlc 

35. Nut 

36. Lockwasher 

37. Screw 


()“6, Hood 

a. Removal and Disassembly^ Refer to TM 5- 
3810-290-12 asid remove and dissssemble the 
Hood. 

b. Repair, 

(1) Replace a defective part. 

(2) Clean rusted areas, and repaint. 

(31 Replace webbing if excessively frayed or 
worn. 

c. Assembly and Installation, Refer to TM 5- 
3810-290-12 and assemble and install the hood. 


6-7, Fuel Tanks 

a. Removal, 

i 1 ) Remove service air reservoirs (refer to TM 
5-3810-290-12). 

(2) Remove fuel tanks (refer to TM 5-3810- 
290-12). 

b. Disassembly, 

(1) Remove anti-squeak tape (8, fig. 6-4) 
from left side fuel tank (10). 

^ (21 ^Remove cap (12), gasket (13). retaining 
chain (15),andfuel strainer (14) from left side fuel 
tank. 

(3) Remove feed line tube (18) with plug (9), 
from left side fuel tank, and separate plug from 
tube. 

(4( Remove screw (16), cover plate 1 19), and 
gasket (17) from left side fuel tank. 

(5) Remove screw (16), sending unit (20), 
and gasket (17), from right side fuel tank. 

(6) Remove feed line tube (18) from right sid 
fuel tank. 

(7) Remove cap (12), gasket (13), retaining 
chain (15), and fuel strainer (14) from right side 
fuel tank. 

c. Cleanings Inspection, and Repair. 

(1) Refer to TB ORD 1031 (Purging and 
Cleaning Fuel Tanks) and clean the fuel tanks. 
Remove all sludge and deposits from tanks. 

(2) Inspect filler cap, cap, gasket, strainer and 
fuel level sending unit for damage. Replace a 
defective part. 

(3) Inspect the tank for cracks, holes, broken 
welds, and worn or rusted spots. 

(a) Weld any broken welds, holes, or cracks 
in tank. 

(b) Sand worn and rusted spots, and 

repaint. 

d. Assembly^ Assemble the fuel tanks in reverse 
order of disassembly. 

e. Installation. 

(1) Refer to TM 5-3810-290-12 and install 
the fuel tanks. 

(2) Refer to TM 5-3810-290-12 and install 
the service air reservoirs. 
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KEY to figure 6-4. 

1. Nut (8) 

2. Lockwasher <8) 

3. Washer, flat (8) 

4. Capscrew (8) 

5. Bracket, mounting (4) 

6. Nut (4) 

7. Lockwasher (4) 

8* Anti-squeak tape 

9. Plug, pipe (2) 

10. Fuel tank assembly (2) 

1 1 . Plug, drain ( 2 ) 

12. Cap assembly (2) 

13. Gasket (2) 

14. Strainer (2) 

15. Chain, retaining (2) 

16. Screw UO) 

17. Gasket (2) 

18. Tube 12) 

19. Plate, cover 

20. Transmitter, liquid pressure (sending unit) 

f>.8. Hydraulic Reservoir 

a. Removal and Disassembly. Refer to TM 5- 
3810-290-12 and remove and disassemble the 
hydraulic reservoir. 

b. Repair. 

(1) Replace defective parts. 

(2) Weld any breaks or holes in cover or walls 
of reservoir. 

r. Assembly and Installation. Refer to TM 5- 
3810-290-12 and assemble and install the 
hydraulic reservoir. 

(1) Use new cover and level gage gaskets. 

(2) Fill reservoir with clean hydraulic oil in 
accordance with lubrication order, 

(3) Operate crane hydraulic system for a few 
minutes, and check reservoir and connections for 
Iraks. 

6-9. Fenders 
n. Left Front Fender. 

(II Remove mirror assembly (refer to TM 5- 
?«10-290-12). 

(2) Remove light boxes (refer to TM 5-3810- 

:h).i2). 

(3) Remove hydraulic reservoir (refer to TM 
')-3810-290-12. 

(4) Tag and disconnect hydraulic tubing that 
through fender. 

(51 Remove nine carriage bolts (2, fig. 6-5), 
kkwashers (9), and nuts (10). Lift left front 
fender (3), from brackets. 

(6) Release air pressure in air system and 
iisconnect air line from service coupling mounted 
(n bracket (18). Remove coupling from bracket. 

(7) Remove two capscrews (16), lockw-ashers 
20), and nuts (19), that secure brace (II, to 


additional sets of hardware, two from right fender 
bracket and two from cab base. 

(81 Remove four capscrews (12). lockwashers 
(13), and nuts (14), to remove brackets (17 and 
18) from main frame. 

b. Right Front Fender. 

(1) Remove mirror assembly (refer to TM 5- 
3810-290-12). 

(2) Remove light boxes (refer to TM 5-3810- 
290-12). 

(3) Remove tool box (refer to TM 5-3810- 
290-12). 

(4) Refer to a above and follow steps (5. 6, 7, 
and 8). 

c. Left Rear Fender. 

(1) Remove side panel (refer to TM 5-3810- 
290-121. 

( 2) Remove light boxes (refer to TM 5-3810- 
290-12). 

(3) Remove hydraulic reservoir (refer to TA 
5-3810-290-12). 

(4) Remove nine carriage bolts 12, fig. 6-51 
lockwashers (9), and nuts (10). Lift left rear fender 

(5) from brackets. 

(5) Remove two capscrews (15), lockwashers 
( 7 ), and nuts (6), that secure support (4) to bracket 
( 11 ). 

NOTE 

If rear hood panel is still mounted on support 14, 

fig. 6-5), it will be necessary to block the support 

to prevent sagging and possible damage to exhaust 

pipes, etc. 

(6) Remove four capscrews (12), lockwashers 
(13), and nuts ( 1 4), that attach brackets (8 and 1 1 ) 
to main frame. 

d. Right Rear Fender. 

(1) Remove side panel (refer to TM 5-3810- 
290-121. 

(2) Remove battery box and slave receptacl 
(TM 5-3810-290-12). 

(3) Refer to c above and follow steps (4), (5' 
and (6), 

e. Cleaning, Inspection, and Repair. 

(1) Clean all parts with cleaning solvent an 
dry thoroughly. 

(2) Inspect all parts for cracks or broken 
welds. Weld cracks or broken welds where possible. 
Replace a badly damaged part. 

(31 Remove any rust found and repaint. 

/, Installation. 

(1) Install fenders (a), (b), (c), and (dl, in 
reverse order of removal. 

(2) Refer to TM 5-3810-290-12 and install 
mirrors, light boxes, tool box, battery box, slave 
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(3) Connect hydraulic tubing that 
through left front fender. 

KEY to figure 6-5. 

1. Brace 

2. Boll 

3. Fender 

4. Support 

5. Fender 

6. Nut 

T. Lockwasher 
8. Bracket 


goes Lockwasiher 

10. Nut 
1 1. Bracket 
1 2. Screw 

13. Lock washer 

14. Nut 

15. Screw 
1 6. Screw 

I T. Bracket 
18. Bracket 
M). Nut 

20. Lockwasher 



6-10* Front and Rear Outriggers (Frames) 

The front and rear outriggers (frames) are welded 
to the front and rear of the carrier frame. They 
support the outrigger arms. They are replaced only 
if they are extremely damaged. 

a. Removal. 

(1) Remove outrigger arms (refer to TM 5- 
3810-290-12). 

(2) Cut the weld which joins the front and 
rear outriggers to the carrier frame (fig. 2-4 ( 1 ), (2), 

(3)), and remove outriggers. 

b. Disassembly. Refer to figure 2-4 3 and 
disassemble rear outrigger. 

c. Repair. 

(1) Straighten any bends in metal. 

(2) Smooth out dents or rough areas. 

(3) Weld any cracks or breaks in metal. 

(4) Sand rusty areas and repaint. 

(i. Assembly. Reverse procedures in h above to 
assemble outriggers. 

€. Installation. 

( 1 ) W eld outriggers to front and rear frame of 
crane. 

(2) Refer to TM 5-3810-290-12 and install 
outrigger arms. 

6-11* Frame 

a. General. The carrier frame is an open box 
type frame, composed of various types of structural 
steel welded together. There are two main members 
of the carrier frame; the main frame (1, fig. 2- 
4(1)), and the rear axle pivot frame (32). The 
repair of the frame is primarily limited to the 
rework of welds, filling cracks, and the replacement 
of various small brackets and^^braces that may 
require replacement. The location of a point of 
repair on the frame will dictate the need for 
connponent removal to provide access to accomplish 
the repair. 

NOTE 

As the carrier frame members are of high strength 

steels, the following welding instructions must be 

followed in respect to each member to insure a 

proper weld. 

b. Main Frame Repair. 

(1) The main frame is constructed of high 
strength steel, type T-lA. The following steps and 
conditions must be maintained when performing 
any welding operation on the main frame. 

(2) Weld rods to be used are AWS (American 
Welders Society) number El 2018 or equivalent 
coated electrode. Weld rods of 5/32, 3/16, 
7/32 and 14 inch diameter are used on the main 
frame. The electrodes should be stored in an oven 
at 300 degrees Fahrenheit. 


(3) Flame cut weld chamfers where required. 

(4) Avoid excessive heat input while welding. 
Base metal, temperature normally 60° to bS'^F. If 
moisture is present on metal, preheat to 100° F. to 
dry. An interpass temperature of 200°F. is desired, 
with 300° F. maximum. The maximum heat input 
during welding is 300° F. 

c. Pivot Frame Repair. 

( 1 ) The rear axle pivot frame is constructed of 
steel alloy Mao-Ten and Ex-Ten 50. 

(2) Weld rods to be used are AWSE7018 or 
equivalent for coated electrodes and AWSE70T2 
or equivalent for MIG (Metal Inert Gas) wire. 
Electrofles of 5 / 32, 3/ 16, 7 / 32 and 14 inch 
diameter or MIG wire of 0.093 inch diameter are 
used on the pivot frame. The electrodes should be 
stored in an oven at 300 degrees Fahrenheit. 

(3) Flame cut weld chamfers as required. 

(4) A minimum base metal temperature of 
35^ F. is required before starting welding. Am- 
bient temperature should be 40° to 45^ F. or 
above during welding. Maximum heat input during 
welding is 500° F. 

( 5 ) If M IG process is used , the rate of flow of 
shielding medium should be 40 cubic feet per hour 
± 40 percent depending on atmospheric con- 
ditions. 

d. Axle Housing Repair. 

( 1 ) The axle housing (both front and rear) are 
made of 1040 steel. 

( 2 ) W eld rods to be used are AWS E11018 or 
equivalent for coated electrodes and AWS E70T2 
or equivalent for MIG wire. Electrodes of 5/32 
and 3/16 inch diameter of MIT wire of 0.093 
inch diameter are used on the pivot frame. The 
electrodes should be stored in an oven at 300^ F. 

(3) Flame cut weld chamfers as required. 

(4) A minimum base metal temperature of 
60° to 65° F. is required before starting welding. 
Maximum heat input during welding is 300^F. An 
interpass temperature of 200° F. is desired, with 
300° F. maximum, 

(5) If MIG process is used : CO^ must be used 
for a shielding medium; and rate of flow of 
shielding medium of 40 cubic feet per hour 40 
percent, depending on atmospheric conditions. 

(6) After welding of axle housings, stress relief 
the housing as follows: 

(a) Heat housing to 110° F. and hold the 
temperature 10 hours. 

(b) Furnace cool to 700'" F. to 800° F. and 

remove. 

(c) Magnaflux or dye penetrant all welds 
after stress relieving. 
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CHAPYER 7 

material used in conjunction with 


MAJOR ITEM 



7,1 General 

This chapter covers the description, manufacture 
installation, and operation of the hydraulic 
recovery kit supplied for use with the crane The k t 
IS used to recover cranes that have lost hydraulic 
power during craning operations. To successfullv 

H446A supplied, another mode^ 

H446A Hanson crane must be available. 


7-2. Hydraulic Recovery Kit. 

consists of 3, 

»»4n4s and "'f q-ick-di,co„„ec. 

upiings and fittings at each end (A, fig. 7-7 1 

ee metal port plates (B, C, and D fig 7-1) Th ’ 

plates supplied in the kit must be fbrL ed in 
accordance with the dimensions in figurT? 1 
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b. Installation, 

( I ) Aline the operational crare beside the non- 
operational crane and stop the engine. 

121 Disconnect the hydraulic pressure lines 
from the hydraulic pump of the non-operational 
crane (TM * 5-38 1 0-290-1 2 ). 

(3) Position the fabricated blank port plates 
(B and C, fig. 7-1 ) over the ports of the pump and 
reconnect the pressure lines to the pump (with the 
port plates sandwiched between the pressure lines 
and the pump). 

(4) Disconnect the coupling between test 
point '‘C" and the hydraulic filler of the non- 
operational crane. Refer to the Hydraulic system 
schematics diagram in TM 5-3810-290-12 for the 
location of test points. 

(5) Position the fabricated blank port plate 
(D, fig. 7-1) at the disconnected coupling in (4), 
above, and reconnect the coupling (with the port 
plate sandwiched) between the parts of the 
coupling. 

(6) Between the lest points of the operational 
and non-operational cranes, connect the three hoses 


from “A’" to "A'\ to and "‘C” 


to 


c. Operation, 

(1) Start the engine of the operational crane. 


CAUTION 

Do not start the engine of the * 
operational crane with the blank por^ 
plates installed. To do so wiii destro", 
the hydraulic pump on tlie non* 
operational crane. 

(2) To operate a control of the seven-secii^j. 
valve on the non-operational crane, the operates ■;! 
the operational crane must first posilion llie cluivi 
bucket control in either the OPEN or CLOSE 0 
position. 

(3) To operate a control of four-seclion \j 1'. t- 
on the non-operational crane, the operal<u <■ f ihe 
operational crane must first position the Ijooh: 
control in the DOWN position Ibooru must he n; 
full DOWN position and the control in tl^e l)07\ N 
position to provide the required hydraulic 
restriction), 

(4) Operate the hydraulic controls of the non- 
operational unit to attain a travel posture. 

15) Remove the hydraulic recovery kit. 

(6) For towing instructions, if required, refer 
to TM 5-3810-290-12. 



TM S-'^a 10-290^34 


APPENDIX A 
REFERENCES 


A-l* Fire Protection and Safety 


TB 5-4200-200-10 
TB 5-4200-20M0 

TB 385-101 


Hand Portable Fire Extinguishers Approved for Ariny Users 
Hand Portable Fire Extinguishers For Rail, Marine, Amphibious, and 
Off-road Equipment 

Safe Use of Cranes, Crane Shovels, Dragline, and Similar Equipment 
Near Electric Power Lines. 


A-2. Lubrication 
C9100-IL 
LO 5-3810-290-12 
TB 703-1 

TB 55-6650-300-15 
A-3. Painting 
AR 740-1 
AR 746-5 
TB 740-931 

TM 9-213 
A-4. Cleaning 
C6800-IL 
SB 725-7930-1 
TB SIG-327 


Fuels, Lubricants, Oils, and Waxes 

Crane, Wheel Mounted: 5 Ton, (Hanson Model H446A) 
Specification List of Standard Liquid Fuels, Lubricants, Preservative- 
and Related Products Authorized for use by U.S. Army 
Spectrometric Oil Analysis. 


Color, Marking, and Preparation of Equipment for Shipment 
Color and Marking of Army Materiel. 

Color and Marking of Military Vehicles, Construction Equipment, and 
Material Handling Equipment 
Painting Instructions for Field Use 


Chemical and Chemical Products. 

Hand and Salt-Water Cleaning Compound 
Substitutes for Carbon-Tetrochloride 


A-5. Maintenance 
FM 29-2 
SB 700-50 
TB ORD-1031 
TB 750-651 

TM 9-6140-200-20 

TM 9-6140-200-15 
TM 38-750 
TM 5-3810-290-12 

TM 5-3810-290-20P 

TM 5-38I0-290-34P 


A-6, Shipment and Storage 
SB 38-100 

TM 38-230-1 
TM 740-90-1 

A-7. Demolition 
TM 750-244-3 


Organizational Maintenance Management 

Expendable Limits (up to $25). 

Purging and Cleaning Fuel Tanks 

Use of Anti-Freeze Solutions and Cleaning Compounds in Engine 
Cooling Systems 

Organizational Care, Maintenance, and Repair of Pneumatic Tires and 
Inner Tubes 

Lead-Acid Type Batteries 

The Army Maintenance Management System 

Operator and Organizational Maintenance Manual; Crane; Wheel 
Mounted; 5 Ton, (Hanson Machinery Co., Model H446A) 

Organizational Maintenance Repair Parts and Special Tools Lists: 
Crane, Wheel Mounted; 5 Ton; (Hanson Model H446A). 

Direct Support and General Support Repair Parts and Special Tools 
Lists (Including Depot Maintenance Repair Parts and Special Tools 
Lists) Crane, Wheel Mounted ; 5 Ton ; (Hanson Model H446A) 

Army Preservation, Packing, and Marking Materials, Supplies, and 
Equipment 

Preservation and Packing of Military Equipment 

Administrative Storage of Equipment 

Destruction of Materiel to Prevent Enemy Use 
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ALPHABETICAL SMDEX 




A 

Accessory Drive Gear, Fuel 

Pump 

Adminislraiive Storage 

Air Compressor 

Air induction system 

Air Inlet housing 

Air intake piping 

Alternator 

Axle assembly 


B 

Block, cylinder 

Blower assembly 

Blower rotor clearances 
Table 4-2 

Boom extension cylinder 

Boom hoist cylinder 

Boom Swing gear box 

Boom swing motor 

Box pressure test 

Brake assemblies 

Brake chamber, front air 

Brake controls, general 

Brake, emergency 


Cab and cab base 

Cab heater 

Cam followers 

Camshaft 

Camshaft bearings 

Camshaft dsmensional and wear 

limit data. Table 4-S 

Carrier Frame, Genera! 

Compressor, air 

Connecting rod 

Connecting rod and crankshaft 
journal dimensional data and 
crankshaft wear limits data 

Table 4-B 

Control valve group 

Control valve, crane, 

Cooling system 

Crane stabilisers, general 

Crane superstructure 

Crane superstructure weld rod 

recommendations Table 3-1 

Crankcase oil pan 

Crankcase pressure test 

Crankcase ventilation system 

Crankshaft 

Crankshaft and bearing dimensional 
data Tabic 4-9 

Crankshaft journal and bearing 
dimensional data Table 4-7 
Crankshaft main journal and 
bearing dimensional data 
Table 4-11 
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4-92 
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1-1 

4-15 
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4-50 

4-27 

4-49 

4-11 

4-16 

5-17 

5-33 


4-62 

4-Hl 

4-30 

4-52 

4-30 

4-52 

3-4 

3-1 

3-5 

3-4 

3-12 

3-16 

3-11 

3-12 

4-72 

4-122 
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5-30 

5-27 
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5-20 

5-39 

5-22 

5-42 


6-5 

6-5 
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4-37 
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6-1 

4-15 
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4-105 

4-59 

4-105 
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4-102 

4-60 

4-109 


Paragraph Page 


Crankshaft pulley 4-51 4-92 

Crankshaft timing gear 4-49 4-91 

Cylinder block 4-62 4-111 

Cylinder, boom extension 3.4 3 .] 

Cylinder, boom hoist 3.5 3.4 

Cylinder compression check 4-58 4-120 

Cylinder, front hydraulic steering S-31 5-51 

Cylinder head 4-35 4-63 

Cylinder, hydraulic stabili/Jng 4-17 4.33 

Cylinder liner 4.53 4 ,] 114 

Cylinder liner and piston 

assembly dimensional and wear 

limit data, table 4-6 4-56 4.93 

D 

Destruction of Army material 

to prevent enemy use ] .4 

Differential carrier assembly 5-19 5-36 

E 

Emergency Brake (Parking) and 

Reserve Air Valve assemblies 5-22 5-42 

Engine assembly 2-8 2-lB 

Engine data l_l 

Engine preparation 4.53 4-1 14 

Engine systems 4*2 4.5 

Exhaust manifold 4-25 4.43 

Exhaust valve clearance adjustments 4-65 4-115 

F 

Fan assembly 4 .^ 

' ' 6.9 g .9 

4-43 4-83 

Flywheel housing 4.44 4 . 3 ^ 

Flywheel housing bolt data, 

4-3 4-44 4-86 

Flywheel housing boll torque 

data, table 4-4 4.44 4.35 

Foot treadle valve (service 

brake) assembly 5-21 5.39 

forward and reverse clutch 

shaft groups 5.3 5,17 

Four-section valve 3-19 3-27 

Frame repair 6-11 6-12 

Front air broke chamber 5-27 5-46 

Front and rear outriggers 6-10 6-12 

Front covers 4-53 4-93 

Front hydraulic steering cylinder 5-31 5-51 

Front steering control valve 5-30 5-51 

Front trunnion mount 4-52 4-92 

Fuel flow test 4-69 4-121 

Fuel injector 4-40 4-74 

Fuel injector timing 4-66 4-116 

Fuel lines 4-22 4-44 

Fuel pump 4-23 4-45 

Fuel pump-accessory drive gear 4-50 4-92 

Fuel system 4-2 4.5 

Fuel tanks 6-7 ^.7 

Full pressure lest 4-70 4-121 
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G 

Gear train 4-45 4-87 

Gear, accessory drive 4-50 4-92 

Gear box. reduction 3-17 3-25 

Gear, crankshaft timing 4-49 4-91 

Gear, idler 4-48 4-91 

Governor adjustment, variable 
speed mechanical and 

injector rach controls 4-67 4-116 

H 

Hoist drive components. 

general 3-7 3-8 

Hoist drive motor 3-8 3-8 

Hoist gear box and drum 

assembly 3-9 3-10 

Hood 6-6 6-7 

Hydraulic pump, crane 3-16 3-22 

Hydraulic recovery kit 7-2 7-1 

Hydraulic reservoir 6-8 6-9 

Hydraulic stabilizing cylinder 3-22 3-32 

Hydraulic Steering pump 4-17 4-38 

Hydraulic supply system, crane, 

general 3-15 3-22 

I 

Identification and Instruction 

plates 1-7 1-1 

Idler gear 4-48 4-91 

Injector controls 4-39 4-73 

Injector rach control and 

variable speed mechanical governor 

adjustment 4-67 4-116 

K 

Kit, hydraulic recovery 7-2 7-1 

L 

Long run-in schedule Table 4-12 4-74 4-123 

Lubrication system 4-2 4-5 

M 

Main bearings 4-60 4-109 

Main boom assembly 3-6 3-6 

Main hor.sing assembly 5-2 5-1 

Material used in conjunction 

with major item 7-1 7-1 

O 

Oil cooler 4-21 4-42 

Oil inlet tube and screen 4-42 4-81 

Oil pan, crankcase 4-41 4-80 

Oil pressure regulator valves 4-55 4-96 

Oil pump 4-54 4-95 

Oil pump group 5-4 5-9 

Output shaft group 5-9 5-18 

Outrigger arm 3-23 3-33 

Outrigger arm cylinder 3-24 3-33 

Outriggers, front and rear 6-10 6-12 

P 

Panel wiring 6-4 6-5 

Pistons 4-56 4-98 
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Plates, identification 1-7 1-1 

flower cluster 2-6 2-15 

Pump, crane hydraulic 3-16 3-22 

Push rods 4-37 4-69 

n 

Rack arms, push rods 

and cam followers 4-4 4-9 

Radiator assembly 5-6 5-13 

Range selector valve group 5-28 5-49 

Rear air brake chamber 6-10 6-12 

Rear land front) outriggers 4-61 4-111 

Rear end plate 5-32 5-55 

Rear hydraulic steering cylinder 5-33 5-56 

Rear steer control valve 5-34 5-58 

Rear steer lock air chamber 3-17 3-25 

Reduction gear box APP A A-1 

References 4-1 4-1 

Repair and Replacement standards 

Table 4-1 2-2 2-4 

Repair parts 4-37 4-69 

Rocker arm covers 4-34 4*63 

Rod, connecting 4-57 4-102 

Rotary seal assembly 3-13 3-18 

Run-in procedures 4-73 4-123 

Run-in schedule 4-74 4-123 

S 

Seat assembly 6-{ . . 6-2 

Seven-section valve 3-20 3-30 

Short run-in schedule Table 4-13 4-74 4-123 

Solenoid control valve assembly 5-3 5-6 

Special nut, bolt and stud 

torque data Table 1-1 1-7 1-1 

Special tools and Equipment 2-1 2-1 

Speed sensing switch and 

transmitter 5-36 5-61 

Starting motor 4-13 4-21 

Steering control valve, front 5-30 5-51 

Steering gear box 5-35 5-59 

Storage, administrative 1-5 1-1 

Superstructure, crane 3-2 3-1 

T 

Tabulated data 1-7 1-1 

Tachometer drive assembly 4-19 4-40 

Test and adjustments, engine 4-64 4-115 

Thrust washer dimensional data 

and wear limits Table 4-10 4-59 4-105 

Timing gear 4-49 4-91 

Torque converter group 5-7 5-14 

Traction lockout and rear 

steer lock valve assembly 5-25 5-46 

Tractionlock system 5-12 5-25 

Trailer brake (parking) valve 

assembly 5-24 5-46 

Trailer braking control valve 5-23 5-44 

Transfer case 2-5 2-9 

Transfer case assembly 5-11 5-21 

Transmission 5-1 5-1 

Transmission assembly 2-7 2-15 

Troubleshooting Table 2-2 2-4 2-4 

Trunnion mount, front 4-52 4-92 
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Upper turret assembly ^ 

Q 1 4 

3-20 

Valve, crane control ^ 


Valve, four-section 


3-27 

3-27 

Valve, front steering control 


Valve, front treadle 

r rt 1 

5-5 1 
5-39 
5-9 

Valve group, control 


Valve, oil pressure regulator 


Valve, solenoid control 


4-96 

Valve, steering control, front 


4-72 

r 

Valves and valve springs 


0-0 
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Variable speed governor 


Variable speed mechanical governor 
and injector rack control adjustment 

■ 4-.s: 

4-6: 4-1 !(■ 

Water pump ^ 


Water pump idler pulley 
assembly 

4-8 4-j.; 

Welding instructions, crane 
superstructure 

Wheel hub and planetary drive 

Wiring diagram . 

4-0 4.]5 

3-3 3-! 
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